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Chapter 1

Introduction: Why a Book on Statistical
Help for Graduate Students and
Faculty”

NOTE: This Chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups 3

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website, Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

LThis content is available online at <http://cnx.org/content/m37280,/1.2/>.
2http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://cnx.org/content /m37280/latest /www.writingandstatisticalhelp.com



CHAPTER 1. INTRODUCTION: WHY A BOOK ON STATISTICAL HELP
FOR GRADUATE STUDENTS AND FACULTY?

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. She recently completed her doctoral degree in Read-
ing, where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap.
Her research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the Writing and
Statistical website, Writing and Statistical Help®

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

1.1 Introduction: Why a Book for Helping Students and Faculty
with SPSS and Writing Help?

In the past two decades of teaching basic and advanced statistical procedures, we have observed student
after student who experienced difficulty with using the Statistical Package for the Social Sciences (SPSS)
and with interpreting the voluminous output generated by SPSS. These difficulties, along with statistics
anxiety experienced by many students, led us to develop a specific and detailed set of steps for students to
follow. Students reported to us, over and over, how helpful the point-and-click steps were to them in allowing
them to use SPSS. Some students, even with the steps, still managed to experience difficulty in being able
to use SPSS successfully. As a result, we generated screenshots for every major point-and-click step. This
combination of steps and screenshots has met with excellent student satisfaction and, most importantly for
us as instructors, has enhanced their ability to be successful in using SPSS.

We have written this textbook in hopes of facilitating individuals’ success in using SPSS for their statistical
analyses and in interpreting the SPSS output properly. Graduate and undergraduate students who take a
statistics course in which SPSS is used will find these steps and screenshots to be very practical and very
easy to follow. Doctoral students, who completed their statistics course years ago, but who are now working
on their dissertation data analysis will find this textbook to be a practical step-by-guide. Finally, faculty
members who engage in scholarly activities but are years removed from their own statistics courses will find
this textbook to be helpful.

We hope that you find our materials helpful to you in your use of SPSS and in your interpretation of SPSS
output. This textbook reflects our efforts and interests in making statistical analysis less threatening and less
anxiety-producing than many persons find it to be. Currently, great emphasis is placed on accountability in

Shttp://cnx.org/content/m37280/latest /www.writingandstatisticalhelp.com
6http://www.ncpeapublications.org
"http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606 /latest /



educational settings. Being able to analyze data, of which an abundance clearly exists, in an interpretable
way is essential, especially if we want to make the educational lives of our students better.

John R. Slate, Sam Houston State University
Ana Rojas-LeBouef, Samm Houston State University
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Chapter 2

Calculating Descriptive Statistics'

NOTE: This Chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

2.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups 3

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website, Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. She recently completed her doctoral degree in Read-
ing, where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap.

1 This content is available online at <http://cnx.org/content/m37276,/1.9/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://cnx.org/content /m37276 /latest /www.writingandstatisticalhelp.com



6 CHAPTER 2. CALCULATING DESCRIPTIVE STATISTICS

Her research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the Writing and
Statistical website, Writing and Statistical Help®

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

2.2 Calculating Descriptive Statistics

In this set of steps, readers are provided with directions on calculating basic measures of central tendency
(i.e., mean, median, and mode), measures of dispersion (i.e., standard deviation, variance, and range),
and measures of normality (i.e., skewness and kurtosis). For detailed information regarding the advan-
tages and limitations of each of the measures cited, readers are referred to the Hyperstats Online Statis-
tics Textbook at http://davidmlane.com/hyperstat/® or to the Electronic Statistics Textbook (2011) at
http://www.statsoft.com /textbook /10

Step One

First check the accuracy of your dataset.
v/ Analyze

* Descriptive Statistics

* Frequencies

Shttp://cnx.org/content /m37276 /latest /www.writingandstatisticalhelp.com
6http://www.ncpeapublications.org
"http:/ /ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
http://davidmlane.com/hyperstat/

Ohttp://www.statsoft.com/textbook/



£ TAKS_2009.sav [DataSetl] - SPS5 Statistics Data Editor

File  Edit “iew Data Transform | Analyze  Graphs  Uilties  Add-ons Window  Help
[B'E E" h# ?mﬁ'a Repatts PW%‘ iﬁr‘|
|1 - CAMPLS |19|:|2|:||:|1 o Descriptive Statistics b | 123 Frequencies...
CAMPLS | cHOD4 Tables b Ea Descriptives...
= Compare Means 4 —&, Explore... Wl
1 1902001 | General Linear Model b | FR] crosstabs...
2 1902041 Generalized Linear Modelz ¥ El Ratio...
3 1902103 Mixed Models b ([ p-pPiots
4 1903001 Correlate v | [ oo pits
5 1903041 Regression »
B 1903101 Loglinear »
7 1904001 Clazsify »
g 1904041 Dimenzion Reduction 3
9 1904102 Scale b
10 1906002 Monparametric Tests 3
11 1906102 Forecasting »
12 1907001 Survival b
13 1907041 Multiple Response »
14 1907101 Missing Value Analysis...
15 1907107 Muttiple Imputation »
16 1907110 Guality Cortrol »

v/ Move over the independent variable/s
v/ Move over the dependent variable/s
v OK

http://cnx.org/content/m37276/latest /figurel.1-thumb.png/image
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vised.sav [DataSet1] - SPS5 Statistics Data Editor

nsform Anslyze  Graphs  Uilties  Add-ons Windoww  Help

SRk A il BEE S0 |

id | age | recadage | wifsin | v wipig pc inf cod
B54 . . 93 100 86 =3 12
733 . . g2 78 a0 7 4
734 . . el a1 93 7 7
735 . . a0 =) a0 . .
736 . . 21 78 a7 9 B 10
G54 . . 93 100 86 8 12 5]
733 . . 82 78 a0 7 4 =
734 . . o8 21 99 7 7 7
735 . . a0 N a0 . .
736 . A1 7R A7 9 i 10
40 _ F |
g ) Wariakle(s): 7
& = | Disabiltty Group Memke, .| o
109 . 1
74 ol Age of Studentz in ... o [ werbal i@ pmechsler ve..) Charts... ’
: &5 Recoded Age nto €. ||
575 - @& ‘Wiechsler Full Scale .. 1
876 ) ¥ Performance 10 (We .. g
577 ] :g& Perfarmance 1 (Pict.. 7
& verbal 1 (Informatio. .
a78 ) &
ﬁ Performance 2 (Codi.. | |
579 : & erbal 2 rSimilartie 5
580 Display frequency tables 1
a81 . a
£02 } i (924 I [ Paste ] l Reset ] ’ Cancel ] [ Help l 2
27 . } B0 ) ol i T 7 )
Rinir] o =a =T = A 1 12

x Uncheck the display "frequency tables" so that you are not provided with the frequencies of your data
every time descriptive statistics are obtained.

Now check your output to see that the values for each of the variables is within the possible limits (e.g., 1
and 2 for gender). If your dataset is inaccurate, correct any inaccuracies before calculating any statistics.

To calculate descriptive statistics:

v/ Analyze

* Descriptive Statistics

* Frequencies

* Move over the dependent variable/s

* Do NOT move over the independent variable/s or any string variables
* Statistics

2http://cnx.org/content/m37276 /latest /figurel.2.PNG /image



: *practice SP5S database revised.sav [DataSet1] - SPSS Statistics Data Editor

File Edit “iew Data Transform  Analyze

Graphs

Litilities  Add-ons  Window

Help

cHA T 00 8k # Ad E6H 300 ¥

|1 D group |1 A
| group | id | age | recodage | wifsig | weivig wipig pc inf cod
1 1 654 93 100 86 8 12 53
2 1 733 g2 78 90 7 4 =1
3 1 734 a4 a1 99 7 7 7
4 1 735 an N a0 . .
& 1 736 81 78 a7 9 B 10
53 1 654 93 100 86 8 12 53
7 1 733 g2 78 a0 7 4 =3
g 1 734 ag a1 99 7 7
9 1 735 an N a0 . .
10 1 736 A1 7R A7 o R 10
11 1 a0 i Frequencies x| 2
12 1 5 __ ariable(s): 7
13 2 109 Dizability Group Mem...| * f “erbal 1@ (Wechsler Ve, q
TR
2! 2 574 P —y !
15 2 575 % Recoded Age Into C... 1
16 2 576 & wiechsler Full Scale |... ]
17 2 577 f Performance 12 (We... 7
18 3 578 f Performance 1 (Pu.:,t... g
f Werbal 1 (Informatio... | |
13 2 573 & Performance 2 (Cadi...| ™ 5
A 2 580 Dizplay frequency tables !
21 2 581 =3
o] 2 587 i Ok I ’ Paste ] ’ Reset ] ’ Cancel ] [ Help ] 2
23 2 27 23] 5T =2l T T 7
24 2 109 56 G4 a7 =3 2 1

* Three basic measures of central tendency, upper right part of screen:
* Three basic measures of variability, bottom left part of screen: variance, Standard Deviation, and range.
* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around
the mean. Skewed data involve having either mostly high scores with a few low ones or having
mostly low scores with a few high ones.] Readers are referred to the following sources for a more
detailed definition of skewness: http://www.statistics.com /index.php?page—glossary&term id—356
and http://www.statsoft.com /textbook /basic-statistics/#Descriptive%20statisticsh*®
* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page—glossary&term id—326'¢
and http://www.statsoft.com /textbook /basic-statistics /#Descriptive%20statisticsb!”

L3http://cnx.org/content,/m37276 /latest /figurel.3.PNG /image
Mhttp:/ /www.statistics.com/index.php?page—=glossary&term id=356
http://www.statsoft.com/textbook /basic-statistics/# Descriptive%20statisticsb
16http:/ /www.statistics.com/index.php?page=glossary&term _id=326
Thttp://www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb

mean, median, and mode.
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i *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit

Wiewe  Data  Transform
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Graphs
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Help
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18

* Charts (optional, use only if you want a visual depiction of your data)
* Histograms (optional, use only if you want a visual depiction of your data)with normal curve

18http://cnx.org/content/m37276 /latest/figurel.4.PNG /image



Zi TAKS_2009.sav [DataSetl] - SPSS Statistics Data Editor

Window  Help

File Edit Wiew

Drata

Transform

Analyze

Graphs

Ltilitie:=

Add-ons

cHE B 00 82k & Ad EGE S0 %

|23:

* Uncheck the display frequency tables so that you are not provided with the frequencies of your data every

time descriptive statistics are obtained.

* OK

Ohttp://cnx.org/content/m37276 /latest /figurel.5.PNG /image
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< *practice SP55 database revised.sav [DataSet1] - SPS5 Statistics Data Editor

File Edit “iew Data Transform  Analyze Graphs  Ulities  Add-ons Window  Help

cHE B 00 8k & A4 SE6E $00 ¥

|1 : group |1 0
| grougp | it | age | recodage | wifsig ‘ v wipig pc inf cod
1 1 B54 . . 93 100 a6 g 12 B
2 1 733 . . g2 78 a0 7 4 g
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& 1 736 . . a1 78 a7 9 10
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To obtain descriptive statistics for subgroups, do the following:
* Split File (icon middle top of screen next to the scales)

20http://cnx.org/content/m37276/latest/figurel.6.PNG /image
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File  Edit “iew Dsta Transform  Analyze  Graphs  Llites  Add-ons Window  Help
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Dt eI | o e i

| Spit File

ffﬁtartl 1 Inbi - Microsoft Qutlook, IlE *practice SPSS databa.. ® *OutputZ? [Documentz] - ... I '] skepstorunningdescriptive. .. IE 21

* Compare Groups
* Click on group (typically dichotomous in nature) and move to empty cell.

21http://cnx.org/content /m37276 /latest /figurel.7.PNG /image
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< *practice SPSS database revised.say [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Dsta Transform  Analyze  Graphs  UWilties  Add-ons Window  Help

cHE E o0 50k # A4 S6E $0 %

|1 :group |1 0
| graup | id | age | recodage | wifsig | wiivig) wipig pc inf cod
1 1 B54 . . 93 100 86 i] 12
2 1 733 . . 82 7a a0 7
3 1 734 . . 58 g1 939 7 7
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* OK
v/ Analyze

* Descriptive Statistics

* Frequencies

* Move over the dependent variable/s

* Do NOT move over the independent variable/s or any string variables

22http:/ /enx.org/content /m37276 /latest /figurel.8.PNG /image
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24 1 524 53 1.00 84 92 79 4 =3 10

\/ Statistics

* Three basic measures of central tendency, upper right part of screen: mean, median, and mode.

15
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* Three basic measures of variability, bottom left part of screen: variance, Standard Deviation, and range.
* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around
the mean. Skewed data involve having either mostly high scores with a few low ones or having
mostly low scores with a few high ones.] Readers are referred to the following sources for a more

detailed definition of skewness: http://www.statistics.com/index.php?page=glossary&term id=35

and http://www.statsoft.com /textbook /basic-statistics/#Descriptive%20statisticsh?®
* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page—glossary&term id—326%¢
and http://www.statsoft.com /textbook /basic-statistics /#Descriptive%20statisticsb?”

* Continue

23http:/ /cnx.org/content /m37276 /latest /figurel.9.PNG /image
24http:/ /www.statistics.com/index.php?page—glossary&term _id=356
25http://www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
26http://www.statistics.com/index.php?page=glossary&term id=326
2Thttp:/ /www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
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Zi *practice SPSS database revised.sav [DataSet1] - SPSS5 Statistics Data Editor

File  Edit ‘“iew Data Transform  Analyze

Graphs

Utilitie=  Add-ons

Windowe  Help

cHE B 00 6k & A8 S0E S0 9

|1 © group |1 A
rou id age recodage wifsi wiivii wipi C inf cod
| group | | 9 | 9 | q | g L] p
1 1 654 93 100 a6 8 12 53
2 1 733 g2 78 an 7 =3
3 1 734 a8 a1 99 7 7 7
4 1 735 =] 9N 90 . . .
B 1 736 g1 73 a7 9 4] 10
5 1 G54 93 100 a6 3 12 B
7 1 733 g2 78 an 7 4 =3
B 1 734 =l 7
g 1 735 rPercentile Values rCentral Tendency .
1? 1 ?js m [ Quartiles Mean | 12
= ] c [ cut poirts for: --1 0| edual groups Megian .
13 1 514 5 100 g [] Percertile(s): l:l Modle % 9
14 1 Fi24 B | | 2w | [ sum B 1
15 1 623 53 1.00 | & | Change | 12
16 1 B35 B 100 |& | Remove | 19
17 1 BB4 B 1.0 § 8
18 1 B14 B 1.00 é [] walues are group midpoirts J
19 1 624 B 1.00 11
é rDispersion rDistribution
20 1 620 B 1.00 12
21 1 £35 g 1.0 O Stdl. devistion [ Minimum Skewness 19
e} 1 EE4 5 1.00 Wariance [ Magimum a
23 1 522 B 100 Range [J5E mean —
24 1 524 53 1.00 - 10
i Cortinue I [ Cancel ] [ Help ]
25 1 619 53 1.00 17
26 1 123 7 1.00 ] 7B a7 a 7 17
27 1 273 7 1.00 105 101 108 10 9 10

* Charts (optional, use only if you want a visual depiction of your data)
* Histograms (optional, use only if you want a visual depiction of your data)with normal curve

28http:/ /cnx.org/content /m37276 /latest /figurel.10.PNG /image
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File  Edit “iew Dsta Transform  Analyze  Graphs  Lbilties  Add-ons  Window  Help

cHE E 00 Bk 4 A SGE 300 %

|1 grougp |1 A
| group | id | age | recodage | wifsig | wivig wipig pc inf cod
1 1 G54 . . 93 100 a6 g 12 53
2 1 733 a2 78 90 7 4 g
3 1 734 . . a8 81 93 7 7 7
4 1 735 . . a0 91 90 . . .
& 1 736 . . g1 78 a7 a 3 10
5 1 B84 . . 93 100 a5 a 12 =3
7 1 733 . . g2 78 90 7 4 =3
g 1 734 . . a8 81 93 7 7 7
9 1 735 . . a0 91 90 . . .
10 1 736 . A1 78 a7 9 3 10
1 1 40 xl )
12 1 5 . | [ChartType _ 7
13 1 B4 g 100 & Disabilty Groy On _Statlshcs_. ;
14 1 624 4] 1.00 d Age of Studer O Bar charts 11
15 1 28 ] 1.00 % Recoded Age @ [E s 12
16 1 B35 B 1.00 | ¢ wechsler Ful _ 19
@ Histograms:
17 ! BB4 B 1.00 | & Performance 8
= : 14 5 ol & Performance _@—h normal curve 5
| verkal 1 (infa
19 1 E24 =3 100 | Performance. rChart Values 1
20 1 628 5] 1.00 [ e — (®) Frequencies () Percentages 12
21 1 B35 53 1.00 - 19
22 ] BG4 5 1.00 Ok i Continue I [ Cancel ] [ Help ] =l ] a
23 1 522 B 1.00 [l fas) 7o 7 B 1
24 1 524 53 1.00 84 a2 79 4 ] 10
R 1 R19 R 1N 7R ] ] g el 17
* OK

To calculate a z -score for any continuous variable:

v/ Analyze

* Descriptive Statistics

* Descriptives

* Send variable on which you want z-scores to be calculated to empty cell
* Check box for Save standardized values as variables

2%http://cnx.org/content /m37276 /latest /figurel.11.PNG /image
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: *practice SPSS database revised.say [DataSet1] - SPSS Statistics Data Editor

File Edit “iew Data  Transform  Analyze Graphs  Uilties  Add-ons Window  Help

sHA E 60 Bk A s S0FH 300 ¥

|1 : group |1 A
| group | id | age | recodage | wifsig | weivig wipig pc inf cod

1 1 BS54 . . 93 100 86 8 12 f

2 1 733 . . g2 74 a0 7 4 4

3 1 734 . . a8 a1 99 7 7 :

4 1 735 . . a0 N a0 .

& 1 736 . . a1 78 a7 9 53 11

53 1 BS54 . . 93 100 86 8 12 f

7 1 733 . . g2 78 a0 7 4 !

8 1 734 . . a8 a1 99 7 7

9 1 735 . . a0 N a0 .

10 1 736 . A1 78 A7 9 R 11

T 1 10 _ |

12 1 g . Wariahle(s): . B

o]
13 1 14 B 10 & || & Disabilty Group Membe... SRS ‘
14 1 Fid B 100 ,{I Age of Students in f “erbal 12 (Wechsler Ve, . 1
. &) Recoded Age into .. ||

15 1 623 3 1.00 f ‘Wechsler Full Scale .. 1.

16 1 635 B 1.00 | Performance G (We... 1t

17 1 54 53 1.00 § Performance 1 (Pil.::t... §

18 1 B14 g ' “erbal 1 (Informatlo.... ;
f Performance 2 (Codi..| | .

18 1 624 B 100 | verbal 2 rimiarti 1

20 1 E28 53 1.00 - - 1
[~ Eave standardized values as varlablesl

21 1 B35 53 1.00 1t

22 1 BE4 ] 1.00 Lok J[ eeste J[ meset |[ concal J[ ner | t

23 1 522 B 1.00 [l T ] 7 1]

24 1 524 53 1.00 84 92 79 4 =3 11 30

* OK

* You will be sent to the output window, as shown in Table 1. [Note. In some versions of SPSS, you will
not be sent to the output window, but will remain in the data window.|] The information in the output
window is not relevant for your purposes. To see the variable that was just created, go to the SPSS
data. The far right column should now be the new z-score variable that was created.

Descriptive Statistics
N Minimum | Maximum | Mean | Std. Deviation
Verbal IQ (Wechsler Verbal Intelligence 3) | 1182 | 46 129 77.97 | 13.661
Valid N (listwise) 1182

Table 2.1: Descriptive Statistics

* A new variable/s will have been generated for you in the data window

To get this information in a usable output form, do the following:

v/ Analyze

* Descriptive Statistics

* Frequencies

* Move over the newly created z-score variable(s) (z-scores will generally appear at the bottom of your list
with the words: “Zscore: Verbal IQ (Wechsler Verbal Intelligence 3)

30http:/ /cnx.org/content /m37276/latest /figurel.12.PNG /image



* Make sure the frequencies box is checked

* OK

19

* Copy or cut the frequency table for this z-score variable and carry it into WORD. Delete any irrelevant

information.

Zscore: Verbal 1Q
(Wechsler Verbal Intel-
ligence 3)

Zscore(wiviq) Verbal 1Q
(Wechsler Verbal Intelli-
gence 3)

Valid

1182

1182

Missing

0

0

Table 2.2: 7Z Scores

To calculate a T -score for any continuous variable:

v/ Analyze
* Descriptive Statistics
* Descriptives

* Send variable on which you want T scores to be calculated to empty cell
* Check box for Save standardized values as variables

Zi *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform

Analyze

Graphs

Add-ons

Wincio:

Help

sHA B 60 5k A id E4E S0 %

|1 : group |1 A
| group | id | age | recodage | wifsig | wivig] wipig pc inf cod

# 1 654 93 100 a6 8 12 G
2 1 733 g2 g 90 7 4 g
3 1 734 a8 a1 99 7 7 7
4 1 735 a0 N an . .
& 1 736 a1 78 a7 9 B 10
53 1 654 93 100 a6 8 12 G
7 1 733 g2 78 an 7 4 5
8 1 734 a5 81 99 7 7 7
9 1 735 a0 N an .
10 1 738 A1 7R A7 o 3] 10
T 1 s s
12 1 g . Wariahle(s): . 7

o]
13 1 B14 3 1.00 ‘&& F;isability Group Mer..| | & “erbal 1 (Wechsler We... Qptians 9
i
14 1 B24 B 1.0t ,{I Age of Studerts in S "
15 1 628 6 1.0 &) Recoded Agelnto C... 12
16 1 B35 5 1.00 ¢ wechsler Ful Scale | 19
17 1 BG4 53 1.00 g Performance |G Me. . ]
18 1 B4 g 100 Performance 1 (Pu.:‘t.. g
& Werbal 1 (Informatio... | |
19 1 624 & 1.00 & Performance 2 (Codi.., 7 i
20 1 625 53 1.00 ) 12
Save standardized values as variables

21 1 B35 4] 1.00 19
2 1 BG4 B 1.0 [ox ][ reste J[ oo ][ conce |[ rew | B
23 1 522 B 1.00 [l T g 7 1] 1
24 1 524 B 1.00 g4 92 79 4 g 10 31

3lhttp:/ /cnx.org/content/m37276/latest /figurel.13.PNG /image
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* OK

* You will be sent to the output window. Nothing in the output window is helpful. Go to the SPSS data
screen by clicking on the data button bottom of screen. A new variable(s) will have been generated
for you. This variable will be inserted into a formula so that you can have T scores.

* Variable view window

Descriptive Statistics
N Minimum | Maximum | Mean | Std. Deviation
Verbal IQ (Wechsler Verbal Intelligence 3) | 1182 | 46 129 77.97 | 13.661
Valid N (listwise) 1182

Table 2.3: Descriptive Statistics

/ Create a new variable for your T score variable
* Data view window

* Transform

* Compute Variable

&i *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor

File Edit “iew Data | Transform  Anslyze  Graphs  Uilities  Add-ons Window  Help
=H El' & = compute varisble... & % L) ity
|1 : group [ x? Count “alues within Cases...
group shift Values... | wifsig | wivig) wipig pc

1 *X Recode into Same Yariables... . 93 100 86 g
2 X¥ Recods into Ditferent Variables... : 52 7a &0 7
3 ;ﬂr Automatic Recode... . &g &1 &9 7
4 H’E Yisual Binning... - g0 =) g0 -
g ﬁ Rank Cases... o 7 &7 4
B 93 100 86 g
7 % Date and Time Wizard... ) a2 78 an 7
g Iﬁ Create Time Series.. ) a5 a1 le] 7
g E'.,E Replace Mizsing Yalues... ) an a1 an
10 @ Random Mumber Generators... ) a1 78 a7 g
11 5.!:3' Fun Pending Transforms il : 86 Bg 87 13
12 T 5 i . 83 85 83 10
13 1 614 =3 1.00 a0 9N a0 4
14 1 624 & 1.00 103 a5 108 10
15 1 628 B 1.00 95 99 91 7 32

* Name your target variable the name you just generated for your T score variable
* In the numeric expression window, type:
* 50 4+ (10 x [name of the z-score variable generated by the computer earlier])

32http://cnx.org/content/m37276/latest /figurel.14.PNG /image
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File  Edt “iew Data Iransform  Analyze Graphs  Utlities  Add-ons  Window  Help
eHA R 60 EEk &4 id Z6E S0 %
1: Tyerbal: |65128098691 35629
hup | Tivig | Z5caD! | Zscom | Stz Stz 222201 ZnZq01
1 1.54412 -1.05208 1.61281 -1.05208 1.61281 1.61281 1t
2 -0.60755 -1.05208 0.00242 -1.05208 0.00242 0.00242 0.
3 031451 -1.05208 0.2220m -1.05208 0.222m 0.222m 0.:
4 0.66372 -1.05208 0.95401 -1.05208 0.95401 0.95401 0t
5 -0.607398 =| ot
B 1.54412 1t
7 0 BTG Target Yarishle: Mumeric Expression: o
h TwerballQ - A0 +107 [StdZ02)
8 031481 0.z
5 | = 0:
10 0607958 % Digahilty Group Mem... * | ‘ -y | or
11 . 0.37025 & Function groug: 0.
,{I Age of Studerts in 5. a .
12 . 0.07e78 % Recoded Age o C.. | arithmeti ne
13 066372 t& ‘Wechsler Full Saale ). C;F :NIC rtral COF 0t
14 . 134348 & verbal 9 (Wechsler.. e 1.
y Conversion
15 . 1 44530 y Performance G (YVe.. Current DatedTime 1f
18 134848 Pertomance 1 (Plt... /= Date Aritmetic - | 1
& Yerbal 1 (Informatio... - - - N
17 . 0.55936 & Pertormance 2 (Cod... Functions and Special ‘ariables: 1.
18 . 0.66372 & “erbal 2 (Simiarties.. 0t
19 X 1.34848 f Performance 3 (Pict... 1.
0 _ 1 44530 & verbal 3 (Arithmetic). . 1
f Petformance 4 (Bloc...
21 . 1.34848 f “erbal 4 (Vocabular 1.t
22 - 0.85936 f Petformance 5 (Ohje... 1.
23 . -1.39057 & verbal 5 (Comprene... || e
24 . 0.76154 B Panstii S 1.
25 . -2.56444 i " - -1
If... |loptional case selection condtion)
26 . -0.80363 -0
el . 1.64194 i Ok I [ Paste ] l Reset ] [ Cancel ] [ Help ] 1.E
28 . 0187 0.:
29 . -0.80363 -1.05208 -0.14355 -1.05208 -0.143595 -0.143595 -0
30 . 051016 -1.05208 0.07561 -1.05208 0.07561 0.07561 0.

* OK
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"practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit ‘“iew Data Transform  Analyze Graphs  Ulities  Add-ons  Window  Help

CHE T o0 =Bk i A3 E6F S0 |

[1: Tverbala |5.1 28008591 95528
bup | Zwivig | zscom | zmcmm | Stdz01 Stz 727201
1 1.54412 -1.05208 1.61281 -1.05208 1.61281 16128
2 -0.60793 -1.05208 0.00242 -1.05208 0.00242 0.00242
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B 1.54412 -1.05208 1.61281 -1.05208 1.61281 16128
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10 -0.60793 -1.05208 0.00242 -1.05208 0.00242 0.00242
11 0.37025 -1.05208 0.73441 -1.05208 0.73441 0.7344°
12 0.07678 -1.05208 0.51481 -1.05208 0.51481 0.5145°
13 0.66372 -1.05208 0.95401 -1.05208 0.95401 0.9540°
14 1.34848 -1.05208 1.46641 -1.05208 1.46641 1.4664°
15 1.44630 -1.05208 1.535961 -1.05208 1.535961 1.53596"
1B 1.34848 -1.05208 1.46641 -1.05208 1.46641 1.4664°
17 0.855936 -1.05208 1.10041 -1.05208 1.10041 1.1004°
18 0.66372 -1.05208 0.95401 -1.05208 0.95401 0.9540°
19 1.34848 -1.05208 1.46641 -1.05208 1.46641 1.4664°
20 1.44630 -1.05208 1.535961 -1.05208 1.535961 1.53596"
21 1.34848 -1.05208 1.46641 -1.05208 1.46641 1.4664°
2 0.855936 -1.05208 1.10041 -1.05208 1.10041 1.1004°
23 -1.39057 -1.05208 -0.58318 -1.05208 -0.58318 -0.5831¢
24 076154 -1.05208 1.02721 -1.05208 1.02721 1.0272
25 -2 56444 -1.05208 -1.46158 -1.05208 -1.46158 -1.46158
25 -0.80363 -1.05208 -0.14398 -1.05208 -0.14398 -0.1439¢
27 1.64194 -1.05208 1.68601 -1.05208 1.68601 1.6860°
28 -0.11887 -1.05208 0.365841 -1.05208 0.365841 0.3684"
29 -0.80363 -1.05208 -0.14398 -1.05208 -0.14398 -0.1439¢
30 -0.51016 -1.05208 0.07561 -1.05208 0.07561 0.0756
3 -0.21669 -1.05208 0.29521 -1.05208 0.29521 0.2952°
32 0.27242 -1.05208 0.66121 -1.05208 0.66121 0.6612°
33 -0.41234 -1.05208 0.148581 -1.05208 0.148581 0.1488°
34 . -0.11887 -1.05208 0.365841 -1.05208 0.365841 0.3684"
4 |

34

* Respond yes to change existing variable

* You may be sent to the output screen. Nothing there is helpful.
* Go to data button and view your new T score variable.

* To get this information in a usable output form, do the following;:

v/ Analyze

* Descriptive Statistics

* Frequencies

* Move over the newly created T score variable
* Make sure the frequencies box is checked.

34http:/ /cnx.org/content /m37276 /latest /figurel.16.PNG /image
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File  Edit “iew Data Transform  Analyze

Graphs  Liilties  Add-ons Window  Help
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[1: Tverbala |65.1 28008591 95529
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7 060798 -1.05208 0.00242 -1.05208 0.00242 0.0024
8 0.31451 -1.05208 022201 -1.05208 022201 02220
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f Fzcore: Dizabilty G... | Charts... |
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24 0.76154 -1.05208 1.02721 -1.05208 1.02721 1.0272
25 256444 -1.05208 146158 -1.05208 146158 14615
% 080363 -1.05208 014398 -1.05208 014398 01439
77 1.64194 -1.05208 1.68601 -1.05208 1.68601 1.6860
25 011887 -1.05208 036841 -1.05208 036841 03684
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0 051016 -1.05208 0.07561 -1.05208 0.07561 0.0756
3 0.21669 -1.05208 029521 -1.05208 029521 02952
e 0.27242 -1.05208 066121 -1.05208 066121 0EG12 35
* OK

23

* Copy or cut the frequency table for this T score variable and carry it into WORD. Delete any irrelevant

information.

2.3 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

2.3.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically

35http:/ /cnx.org/content/m37276/latest /figurel.17.PNG /image
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assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.
A Note from the Editors

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often ne-
glected or not addressed by other authors and researchers. They point to the importance of doctoral students
"writing up their statistics" in a way that others can understand your reporting and as importantly, inter-
pret the meaning of your significant findings and implications for the preparation and practice of educational
leadership. Slate and LeBouef provide you with a model for "writing up your descriptive statistics."

Click here to view: Writing Up Your Descriptive Staistics 36
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Chapter 3

Calculating a Nonparametric Pearson
Chi-Square'

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

3.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help? ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

L This content is available online at <http://cnx.org/content/m37277/1.5/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://cnx.org/content/m37277 /latest /www.writingandstatisticalhelp
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,® and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance” , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

3.2 Conducting a Nonparametric Pearson Chi-Square

In this set of steps, readers are provided with directions on calculating a statistical procedure in which
the independent variable and the dependent variable are categorical variables. As such, the only descrip-
tive statistics that can be obtained are frequencies, percentages, and sums. Because the data on which
this chi-square procedure is used are grouped data, skewness and kurtosis values are not appropriate.
Readers should ensure that the assumptions described in the steps below are met prior to conducting
this nonparametric procedure. For more detailed information about the statistical and conceptual un-
derpinnings of this statistical technique, readers are referred to the Hyperstats Online Statistics Textbook
at http://davidmlane.com /hyperstat /chi _square.html® or to the Electronic Statistics Textbook (2011) at
http://www.statsoft.com /textbook /basic-statistics/?

3.2.1 Step One:

Check to make sure that both variables are categorical in nature. That is, the variables must have values
that are in a restricted range (e.g., 1 or 2 for gender; 1 — 5 for Strongly Agree through Strongly Disagree; 1
— 5 for ethnicity categories).

3.2.2 Step Two:

Check to verify that you have available per cell at least 5 responses (i.e., divide the sample size by the number
of cells [number of categories for the IV times the number of categories for the DV] and have a value of at

Shttp:/ /www.ncpeapublications.org
6http://ncpeapublications.org/about-elr.html
"http://cnx.org/content/col10606 /latest /
8http://davidmlane.com/hyperstat/chi _square.html
%http://www.statsoft.com/textbook/basic-statistics/
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least 5).

3.2.3 Step Three:

Verify that only one response per participant is present. Once these assumptions have been checked and
validated, then the Pearson chi-square procedure can be calculated.

3.2.4 Step Four:

v/ Analyze
* Descriptive Statistics
* Crosstabs
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3.2.5 Step Five:

Check for Statistical Significance
1. Go to the Chi-Square Test Box
2. Find Pearson Chi-Square row and Asymp. Sig. (2-sided) column cell
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Chi-Square Tests

Value df | Asymp.Sig.(2-sided)
Pearson Chi-Square | 833.549* | 118 | .000
Likelihood Ratio 907.609 118 | .000
Linear-by-Linear 16.845 1 .000

Association

N of Valid Cases 1182

Table 3.1

a. 81 cells (45.0%) have expected count less than 5. The minimum expected count is .23.

3.3 Step Six:

Check Effect Size

1. Go to the Symmetric Measures Box

2. Find the Nominal by Nominal Cramer’s V row and Value column cell
3. The effect size is there and must be related to Cohen (1998)

Small effect size = .10 (range of .10 to .299)
Medium effect size = .30 (range of .30 to .499)
Large effect size = .50 (range of .50 to 1.00)

NOTE: Cramer’s V cannot be greater than 1.00

Symmetric Measures

Value | Approx Sig.
Nominal by Phi .840 .000
Nominal Cramer’s V | .94 .000
N of Valid Cases 1182
Table 3.2

3.4 Step Seven:

Numerical Sentence

1. X?(df)sp= spPearson Chi-Square/Value Cell,s,psp<sp-001

X 2(1)= 833.55, p < .001

[Note. The sp refers to a space being present where the sp is located.]

3.5 Step Eight:

1. Go to the IV by DV table (i.e., the one above the Chi-Square Tests table)
2. Examine the percentages to determine where the statistically significant differences are
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3.6 Step Nine:

Narrative and Interpretation Outline

1. Let the reader know what statistical procedure was conducted.

2. Explain how the assumptions for this statistical procedure were met.
3. Report the results from the test

4. Interpret the findings

3.7 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

3.7.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.
A Note from the Editors
Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often ne-
glected or not addressed by other authors and researchers. They point to the importance of doctoral students
"writing up their statistics" in a way that others can understand your reporting and as importantly, inter-
pret the meaning of your significant findings and implications for the preparation and practice of educational
leadership. Slate and LeBouef provide you with a model for "writing up your Chi-square statistics."

Click here to view: Writing Up Your Chi-square Staistics '*
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Chapter 4

Calculating Correlations: Parametric
and Non Parametric

NOTE: This Chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

4.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

LThis content is available online at <http://cnx.org/content/m37278/1.7/>.
2http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

4.2 Calculating Correlations: Parametric and Nonparametric

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, de-
pending on whether the data reflect a normal distribution. A parametric statistical procedure requires that
its data be reflective of a normal curve whereas no such assumption is made in the use of a nonparametric
procedure. Of the two types of statistical analyses, the parametric procedure is the more powerful one in
ascertaining whether or not a statistically significant relationship, in this case, exists. As such, parametric
procedures are preferred over nonparametric procedures. When data are not normally distributed, however,
parametric analyses may provide misleading and inaccurate results. Accordingly, nonparametric analyses
should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com /hyperstat/® or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/!°

Research questions for which correlations are appropriate involve asking for relationships between or
among variables. The research question, “What is the relationship between study skills and grades for high
school students?” could be answered through use of a correlation.

4.2.1 Step One:
Perform ScatterPlots

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
http://davidmlane.com/hyperstat/
O0http://www.statsoft.com/textbook/




v/ Graphs

v/ Legacy Dialogs

v/ Scatter/Dot

v/ The Simple Scatter icon should be highlighted

37



CHAPTER 4. CALCULATING CORRELATIONS: PARAMETRIC AND NON

38 PARAMETRIC

Zi *practice 5P55 database revised.sav [DataSet1] - SP55 Sktatistics Data Editor
File  Edit “iew Data  Transform  Analyze | Graphs  Uilties  Add-ons Window  Help

=HE I oo EE 8 | 1E chetbuider..

|T : StdZ02 |D.I:II3241 2220101315452 Graphboard Templste Chooset...
group ‘ id | Legacy Dialogs ¥ ind Bar...
1 1 654 930 -0 Bar
2 1 733 8154 Lire...
3 1 734 51 ] Area..
4 1 735 NS re.
5 1 735 g High-Low...
8 1 Bod ? Boplet...
7 1 733 5 @ Errar Bar ...
8 1 734 8 ‘, Population Pyramid...
2 1 7340 9
10 1 73B a ScatterDat ..
11 1 A0 a m Histograrm. ..
12 1 5 : : 8 Interactive L
13 1 B14 B 1.00 Sa o1
14 1 B24 B 1.00 103 93 1
14 1 B8 B 1.00 95 94
16 1 B35 B 1.00 106 a5 1
17 1 Bk4 B 1.00 95 93
18 1 614 B 1.00 a0 21
19 1 B24 B 1.00 103 93 1
20 1 B8 B 1.00 95 99
21 1 B35 B 1.00 106 93 1
22 1 BE4 B 1.00 95 93
23 1 522 B 1.00 71 70
24 1 524 B 1.00 54 92
25 1 619 B 1.00 76 o
2B 1 123 7 1.00 tall 7B
27 1 273 7 1.00 105 101 1
28 1 599 7 1.00 76 g3
29 1 BO2 7 1.00 77 7B
30 1 B13 7 1.00 g3 79
31 1 B2h 7 1.00 S0 a2 1
32 1 629 7 1.00 93 a7 1
33 1 B47 7 1.00 91 ad 1
34 1 653 7 1.00 g3 g3
1| R |

Dt VeI | ol I

|ScatterDat...

djStartl i~ Calendar - Microsof ., ||H *practice SPSS d... ® *Outputs [Docume. ., I '] StepstoRunningad. .. | ] PEARS 11

HUhttp://cnx.org/content /m37278 /latest /figure3.1.PNG /image



+/ Define

/ Drag one of the two variables of interest to the first box (Y axis) on the right hand side and the other
variable of interest to the second box (X axis) on the right hand side. It does not matter which variable

goes in the X or Y axis because your scatterplot results will be the same.

Once you have a variable in each of the two boxes, click on the OK tab on the bottom left hand corner of

the screen.
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v/ Look at the scatterplots to see whether a linear relationship is present.
In the screenshot below, the relationship is very clearly linear.

12http://cnx.org/content/m37278 /latest /figure3.2.PNG /image
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4.2.2 Step Two:

Calculate Descriptive Statistics on Variables

V/ Analyze

* Descriptive Statistics

* Frequencies

* Click on the variables for which you want descriptive statistics (your dependent variables)
* You may click on each variable separately or highlight several of them

L3http://cnx.org/content/m37278 /latest /figure3.3.PNG /image
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* * Once you have a variable in the left hand cell highlighted, click on the arrow in the middle to send the
variable to the empty cell titled Variable(s)

EHE @ o0 EE 4 A S4EH $00 Y

|7 stazoz |0.002415220101 313482
group | id | age | recodage | wifgig | wivi) wipig pc inf cod

1 1 G54 . . 93 100 86 8 12

2 1 733 . . g2 78 a0 7
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NG ————————————LSLSLTYMO7

ﬁstartl i~ Calendar - Microsoft ©. ., ”E *practice SPSS data... B *#0ukput3 [Document3]... I '] PEARSOM CHI SQUARE. .. I '] Steps For Correlation P... I “i] Correlatior 14

\/ Statistics
* Click on as many of the options you would like to see results
* At the minimum, click on: M, SD, Skewness, and Kurtosis

1nttp://cnx.org/content/m37278 /latest /figure3.4.PNG /image



42

e Bt e Qets Trensform

e bl Sy B Ay o A Bl M i it

CHAPTER 4. CALCULATING CORRELATIONS:

Jrr——

Sreph=  LBites

[ —

[ N e N W 4

Y

PARAMETRIC AND NON

PARAMETRIC

7 maazos [0.00241 22201 0131 3amz
group | id | age | recodaga | it | vy | wipigg | pe T cod |
1 1 G54 =] 100 (= 21 (=] 12 (=3
= 1 733 CF) ] @0 7 a &
3 L Foa o [=h) = - - Ed
a T IS =0 =21 =0 .
5 1 T3IE 21 e a7 =] =] 10
(=] 1 54 93 100 a5 (=] 12 &
7 1 a3 a2 & = =] 7 A &
] 1 raa e =i v
= 1 TIE . Porcenile wakies Contral Tandenc
o 1 s . 10
2 ! 3= : B | | sumrties . (=1 e ot
- H = : L] Cat it tor: 10| evwsal groups [ 1 Mmgpar 5 =
5 ) Gia - o [ | Clesrcantiecr | ] 1 #acie - o
a 1 G2a = 1o j [ o] | LY e o 1
15 1 = = 1ol | L oe | 1z
& 1 535 ] 1.00 |« [ ] 19
7 1 EE4 a 100 |« e
a 1 G614 & 100 5 P T — - o
el ! F2a = B | i — TSP — 1'
=20 T a2 =3 RS e 12
= ¥ . p ol = =] Stel. chmvimtion || hrimarm [=] Skmnarrmx .
) ¥ =4 s 100 [ ] wmrimnes ] htmzginm [+] Eurta=is] =
23 1 S22 =) A O [ ] Ranss= ] =6 mean 1
24 1 524 =3 A 00 100
26 ' B1e & 100 Cosaninue il [ anes) Hom 17
25 L 123 s 100 (=) e o = Cd 17
27 T re Cd a1 oo 10 1o 10s 10 a 10
28 1 599 Ed 1. 00 & az T2 5 = (=]
29 1 a0z Ed .00 Erd TE a1 =1 2 (=]
S0 1 [eal=] Ed A 00 == o E= 4 =] = =]
1] 1 e ks 100 20 a2 o E] 0 C]
EF 1 E=c) s 100 ] ar 1z 13 ] 10
=2 1 G547 7 1.00 =1 =0 108 10 a 12
=4 1 653 7 1.00 a3 a3 = 3 7 14
<l T
ate Wi | e |
e - T o ] EPuS data.. S o [Cacus Al | = CHT SUARE. ., | 5] Stens For F. |t Correlakion Pro 15
* Continue

* Charts (these are calculated only if you wish to have visual depictions of skewness and of kurtosis-they

are not required)

* Histograms (not required, optional) with Normal Curve

LShttp://cnx.org/content/m37278 /latest /figure3.5.PNG /image
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4.2.3 Step Three:

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3)

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around
the mean. Skewed data involve having either mostly high scores with a few low ones or having
mostly low scores with a few high ones.] Readers are referred to the following sources for a more
detailed definition of skewness: http://www.statistics.com /index.php?page—glossary&term id—356'% and
http://www.statsoft.com /textbook /basic-statistics /# Descriptive%z20statisticsb!®

To standardize the skewness value so that its value can be constant across datasets and across studies,
the following calculation must be made: Take the skewness value from the SPSS output (in this case it is
-.177) and divide it by the Std. error of skewness (in this case it is .071). If the resulting calculation is within
-3 to +3, then the skewness of the dataset is within the range of normality (Onwuegbuzie & Daniel, 2002).
If the resulting calculation is outside of this + /-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page—glossary&term id—326%° and

IThttp://cnx.org/content /m37278 /latest /figure3.7.1.PNG /image
8http://www.statistics.com/index.php?page=glossary&term id=356

http:/ /www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
2Ohttp://www.statistics.com/index.php?page=glossary&term id=326
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http://www.statsoft.com /textbook /basic-statistics/#Descriptive%20statisticsb?!

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output (in this case it is .072)
and divide it by the Std. error of kurtosis (in this case it is .142). If the resulting calculation is within -3 to
+3, then the kurtosis of the dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the
resulting calculation is outside of this +/-3 range, the dataset is not normally distributed.

Performance 1Q (Wechsler Performance Intelligence 3)

Statistics

Performance 1Q (Wechsler Performance Intelligence 3)

N Valid 1180

Missing 2

Mean 81.14

Std. Deviation 14.005

Skewness =177

Std. Error of Skewness .071

Kurtosis .072

Std. Error of Kurtosis 142
Table 4.1

Standardized Coefficients Calculator
Copy variable #1 and #2 into the skewness and kurtosis calculator

2Ihttp:/ /www.statsoft.com/textbook /basic-statistics /# Descriptive%20statisticsb
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4.2.4 Step Four:

Calculate a Correlation Procedure on the Data
\/ Analyze

v/ Correlate

\/ Bivariate
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v/ Send Over Variables on which you want to calculate a correlation by clicking on the variables in the left
hand cell and then clicking on the middle arrow to send them to the right hand cell.

/ Perform a Pearson r if the standardized skewness coefficients and standardized kurtosis coefficients are
within normal limits—the Pearson r is the default

4/ Calculate a Spearman rho if the standardized skewness coefficients and standardized kurtosis coefficients
are outside of the normal limits of +/- 3

v/ To calculate a Spearman rho, click on the Spearman button and unclick the Pearson r

v/ Use the default two-tailed test of significance

v/ Use the Flag significant Correlation

File  Edit ‘“iew Data Transform  Analyze Graphs  Uities  Add-ons  Window  Help

cHE T o0 8k & A EGE 300 ¥

|7 stazoz |0.00241522010131 3482
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8 1 734 : : =| 7
g 1 735 . b Wariahles: [ .
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11 1 a0 . ) ,{I Age of Students in 5. f “erhal 1G (Wechsler Ve, .. z
12 1 5 ) ) &) Recoded Agelnto C... [ 7
f ‘Wechsler Full Scale ... — c
13 1 B14 B 1.00 f Performance 1Q (Wie... | » | =
14 1 524 B 1.00 & Performance 1 (Pict... _ i
15 1 F25 5 1.00 & verbal 1 (nformetio... 12
15 1 535 5 1.00 ﬁ Performanc:.e 2 (?odi... — 1
17 1 BE4 g 100 Verbal-2 rS|m|Iarrt|e?... B £
18 1 B4 B 1o [ Correlation Coefficients c
19 1 E24 5 1.00 Pearson |:| Kendall's tau-b |:| Spearman 11
20 1 628 53 100 Testof Significance 1z
C
el ! B35 B 109 (%) Twotsied () One-tailed 1=
22 1 B64 53 1.00 £
23 1 22 4] 1.00 Flag sigrificant correlstions 1
24 1 524 53 1.00 1C
| Ok _J | Paste | | Reset | | Cancel | | Help
25 1 619 53 1.00 17
26 1 123 7 1.00 a0 76 a7 =3 7 17
27 1 278 7 1.00 105 101 108 10 9 1C
R 1 A05 7 10N 7R A3 72 5 5 F 24
v OK

4.2.5 Step Five:

Check for Statistical Significance

1. Go to the correlation box

2. Follow Sig. (2-tailed) row over to chosen variable column

3. If you have any value less than .05 or less than your Bonferroni adjustment, if you are calculating multiple
correlations on the same sample in the same study, then you have statistical significance.

24http:/ /cnx.org/content/m37278 /latest /figure3.10.PNG /image
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Verbal I1Q (Wechsler | Performance 1Q (Wech-
Verbal Intelligence 3) sler Performance Intelli-
gence 3)
Verbal 1Q (Wechsler | Pearson Correlation 1 664"
Verbal Intelligence 3) Sig. (2-tailed) 000
N 1182 1180
Performance IQ (Wech- | Pearson Correlation 664" 1
sler Performance Intelli- Sig. (2-tailed) 000
gence 3)
N 1180 1180
**_ Correlation is significant at the 0.01 level (2-tailed).

Table 4.2

NOTE: [In this matrix, it appears that four unique correlations are present, one per cell. In fact,
only one unique correlation, or r, is present in this four cell matrix.]

4.2.6 Step Six:

Check For Effect Size

1. Go to the correlation box

2. Find Pearson’s Correlation Row or Spearman rho’s and follow it to the variable column.
3. Your effect size will be located in the cell where the above intersect.

4. The effect size is calculated as:

4.2.6.1 Cohen’s criteria for correlations (1998)

.1 = small (range from .1 to .29)
.3 = moderate (range from .3 to .49)
.5 = large (range from .5 to 1.0)

NOTE: Correlations cannot be greater than 1.00, therefore a 0 should not be placed in front of the
decimal.

4.2.7 Step Seven:

Check the Level of Variance the Variables Have in Common

1. Square the Pearson Correlation Value or Spearman rho value to find the variance

2. In this example, the Verbal IQ and the Performance 1Q share 44.09% of the variance in common (see
correlation value of .664).

Correlations
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Verbal I1Q (Wechsler | Performance 1Q (Wech-
Verbal Intelligence 3) sler Performance Intelli-
gence 3)
Verbal 1Q (Wechsler | Pearson Correlation 1 664"
Verbal Intelligence 3) Sig. (2-tailed) 000
N 1182 1180
Performance IQ (Wech- | Pearson Correlation 664" 1
sler Performance Intelli- Sig. (2-tailed) 000
gence 3)
N 1180 1180
** Correlation is significant at the 0.01 level (2-tailed).

Table 4.3

4.2.8 Step Eight:

Write the Numerical Sentence
1. r(n)sp=spcorrelation coefficient s, psp <sp-001 (or Bonferroni-adjusted alpha significance error rate).
2. Using this example: r(1180) = .66, p < .001

NOTE: [sp means to insert a space.] Remember that all mathematical symbols are placed in italics.

4.2.9 Step Nine:

Narrative and Interpretation
1. r value

2. sample size or n

3. p value

4. r? value

5. r(1180) = .66, p < .001, 44.09% of variance accounted for.
6. Note that the r value itself is the effect size.

4.3 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

4.3.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.
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Writing Up Your Correlations
Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often ne-
glected or not addressed by other authors and researchers. They point to the importance of doctoral students
"writing up their statistics" in a way that others can understand your reporting and as importantly, interpret
the meaning of your significant findings and implications for the preparation and practice of educational lead-
ership. Slate and LeBouef provide you with a model for "writing up your Parametric and Non-Parametric
Correlations statistics."

Click here to view: Writing Up Your Parametric Correlation Statistics 2°

Click here to view: Writing Up Your Nonparamteric Correlation Statistics 28
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Chapter 5

Conducting a Parametric Independent
Samples t-test'

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

5.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

LThis content is available online at <http://cnx.org/content/m37279/1.5/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

5.2 Conducting a Parametric Independent Samples t-test

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com /hyperstat/® or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/!°

For this parametric independent samples t-test to be appropriately used, at least half of the standardized
skewness coefficients and the standardized kurtosis coefficients must be within the normal range (4/-3,
Onwuegbuzie & Daniel, 2002). Research questions for which independent samples t-tests are appropriate
involve asking for differences in a dependent variable by group membership (i.e., only two groups are present
for t-tests). The research question, “What is the difference between boys and girls in their science performance
among middle school students?” could be answered through use of an independent samples t-test.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
http://davidmlane.com/hyperstat/
Ohttp://www.statsoft.com/textbook/
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5.2.1 Step One

Calculate Frequencies on the Split Groups
\/ Data
* Split File

Zi TAKS_SCIEMCE_grade5.say [Datasetl] - SPSS Statistics Data Editor

File  Edit “iew | Data Tranzform  Analyze  Graphs  UWilties  Add-ons Window
= E E" Eﬁ’ Define YWariable Properties... EE E % % ‘ =
|1 CCAMPUS % Copy Data Properties
- B rievy Custom Sttribute. .. T YT p—
E. Define Dates...

I 1 Define Multiple Responze Zets. . ) M

- B Idertify Duplicate Cases.. . N

3 S0 N

4 %1—, ot Cases. .. N

c @ sott Wariahles. .. . oy

E E Tranzpoze. .. . an i

= % Eestructure. .. . N

a Merge Files b _ Y

g %E Agaregate. . _ 97

10 P Copy Dataset . M

o = spit File... 93N

I @ Select Cases.. - [N

13 i vsi M

Waeight Cazes...

1"‘1 | RENRLS F  | o . . N

15 1907107 74 . 91 N

16 1907110 74 . 91 1

17 Tan=nns Ml 1

Your screen will show that all cases are going to be analyzed and a “do not create groups”. You will need
to click the compare groups and move the independent variable over to the “Group Based on”. In the case
of a t-test, the grouping variable or independent variable will consist of two groups.

http://cnx.org/content/m37279/latest /figure4.1.PNG /image
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Lt TAKS_SCIEMCE_gradeb.sav [DataSetl] - SPSS Statistics Data Editor
File  Edit “iew Data Tranzform Analyze Graphs  Uiilties Add-ons Window  Help
CHE T 00 mEEk & Ad SEE S0 %
1: campus 1302001 0
CAMPUS | CHODSTCOZ| CLODSTCO2R | CWOODSTCOSR CFLCHART
=) var var var var va

1 1902001 . . N

2 1902041 . . N

3 1902103 . . 90N

4 1903001 . . SN

& 1903041 . . N

53 1903101 . . 90N

7 1904001 . . N

8 1904041 . . bl =

fisplitfile L x

9 1904102 . . =N

1a 1906002 : : & canpus (3) [snalyze =il cases, do not creste groups]

11 1906102 . . 3. | & CHODSTCOIR

O Compare groups
12 1807001 . . & CLO0STCOSR
% CWIDSTCOIR () Oroanize output by groups
13 1907041 & CFLCHART
el Baszed on:

14 1907101 . . e

15 1907107 74 . 9 [ |

16 1907110 74 . @

17 1805002 (2] Sort the file by grouping variables

18 1908041 . . {_J File iz already sorted

19 1905101 Jata] 40 i

| Current Status: Analysiz by groups iz off.

20 1908102 ES 40 g

M 1209001 . .

22 190310 . . 8 i OK ” Paste ” Reset ” Cancel ” Help ]

23 2901001 19

24 el=atTalyt] h

After you do this, your screen should resemble the following:

12http://cnx.org/content/m37279 /latest/figured.2.PNG /image



=i *practice P55 database revised.sav [DataSet1] - 5P55 Statistics Data Editor

File Edit iew

Diata

Transform  Analyze

Graphs

Liilties  Add-ons

‘Windowy  Help

CHE E 00 L50F & A8 SGE $0% %

|? : StodZ02 |D.0024‘1 5220101313482
group | id | age | recodage | wifsig | wivig wipig pc inf co
1 1 G54 93 100 86 8 12
2 1 733 g2 78 90 7 4
3 1 734 88 81 99 7 7
4 1 735 90 9N 90 . .
& 1 736 81 78 a7 9 B
B 1 G54 93 100 g6 8 12
7 1 733 82 78 90 7 4
g 1 734 a8 81 99 7 7
: 1 = Sspiicrie = =
10 1 736
11 1 40 & () Analyze all cazes, do not creste groups
12 1 & . . g :ge Zf it:denlt; |nCS. (5) Compare groups
£ COCe e oG
L ! B4 & 1.00 & wechsler Full Seale .| () Organize autput by groups
14 1 B24 6 1.00 & Werbal IG (Wechsler. . Groups Based on;
15 1 528 5] 1.00 & Performance 12 (We... & Disability Group Membership ...
15 1 35 3 100 & Periormance 1 (Pict...
17 1 Eed B 1m0 & werbal 1 (Informatio...
f Performance 2 (Codi... - - -
18 1 B14 B 1.00 & Verbal 2 (Simirtiss...| | (O] Eort the file by grouping varlables|
19 1 B24 B 1.00 & Performance 3 (Pict... | ¥ () File is already sorted
20 ! 628 & 1.00 Current Status: Analysis by groups is off.
21 1 B35 B 1.00
22 1 GE64 5] 1.00
23 1 f22 B 1.00 i ok I ’ Paste ] ’ Reset ] [ Cancel ] ’ Help ]
24 1 524 B 1.00

* Then click OK

v/ Analyze

* Descriptive Statistics

* Frequencies

13http://cnx.org/content/m37279 /latest/figured.3.PNG /image
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Zi TAKS_2009.sav [DataSet1] - PS5 Statistics Data Editor

File  Edit “iew Data Transform | Analyze  Graphs  Uilties  Add-ons Window  Help
E’E E" h” hig Reports PE%‘ 'ﬁf
|1 : CAMPUS |1g|:|2|:|c|1 ] Descriptive Statistics P | 123 Frequencies...
CAMPUS | cHOD4 Tahles b E Descriptives...
= Compare Means r '&I Explore... Wy
1 1902001 | GenerslLinear Modsl b | crosstais...
2 1802041 Generalized Linear Maodels P El Ratio...
3 1902103 Mixed Models b ([ p-p Plots...
4 1903001 Correlate b | [ oo Piots..
5 1903041 Fegression »
G 1803101 Loglinest b
7 1904001 Clazsifty ]
g 1904041 Dimension Reduction ]
9 1904102 Scale ]
10 1906002 Monparametric Tests 3
11 1906102 Forecasting 3
12 18907001 Survival 3
13 1907041 Multiple Response »
14 1807101 FE missing value Analysis. ..
15 1907107 Multiple Imputation b
16 1907110 Guality Control ]
17 1908002 ROC Curye...
18 1908041 N

v/ Move over the dependent (outcome) variable

14http://cnx.org/content/m37279 /latest/figured.4.PNG /image
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i TAKS_SCIENCE_grade5.say [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  Ulities  Add-ons  Window  Help

cHAE B 00 Bk & A5 E0E 300 %

|1: campus 1302001 0
CAMPUS CHDDSTCDBR| CLOOSTCO9R | CWWODSTCOSR | CFLCHART var var war
1 1902001 . I
2 1802041 .
3 1902103 . a0 M
4 1903001 .
& 1903041 . I
B 1903101 . a0 M
7 1904001 . I
3 1904041 . I
9 1904102 . 93N
10 1906002 . I
P 1908102 _ x
“ariable(s): .. . 4
E Egggil ' & campus [&)CHDED)STCDQR || statistcs.._|
i 1907101 . %CLDDSTCDQR | PR |
15 1907107 74 . &E‘;ﬁﬁﬁﬁw . =
16 1907110 74 . | + |
17 1908002 -
18 1908041 .
19 1908101 68 40
B 1908102 B8 40 |:| Display frequency tables
21 1809001 .
22 1909101 . Lok || peste || Reset |[ cancel || tem
23 250100 . K] 15

\/ Statistics

* Mean

* Standard Deviation

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around
the mean. Skewed data involve having either mostly high scores with a few low ones or having
mostly low scores with a few high ones.] Readers are referred to the following sources for a more
detailed definition of skewness: http://www.statistics.com /index.php?page—glossary&term id=356'¢
and http://www.statsoft.com /textbook /basic-statistics / #Descriptive%20statisticsb*”

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to 43, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page—glossary&term id—=326'%
and http://www.statsoft.com /textbook /basic-statistics/# Descriptive%20statisticsb'®

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset

L3http://cnx.org/content/m37279/latest /figured.5.PNG /image

L6http:/ /www.statistics.com/index.php?page=glossary&term id=356

Thttp:/ /www.statsoft.com/textbook /basic-statistics/# Descriptive%20statisticsb
L8http:/ /www.statistics.com/index.php?page=glossary&term id=326
http://www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
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is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside
of this +/-3 range, the dataset is not normally distributed.
* Continue
* OK

i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor
File Edit “iew Data Transform  Analyze Graphs  Uilties  Add-ons  Window  Help

cHA T 00 LBk A A3 E0F 300 %

[1: campus 1902001 0
CAMPUS | CHODSTCOZ| CLODSTCOSR | CWWOOSTCOSR CFLCHART
R war war war war war
1 1902001 M
2 1902041 . . N
3 1902103 . . 90N
4 1903001 . . N
& 1903041 . . N
53 1903101 . . 90N
7 1904001 : : ] H|
g 1904041 | rPercentile Values———— -Central Tendency
9 1904102 9z
10 1906002 . . B | [ ouaties e Y
1 1906102 ] ] [] cut points for: equal groups [ Median
12 1907001 g D Percentiles): l:l D Mode j
13 1907041 ¢ | 2w | Csum B
14 1807101 ﬁ | chenge | [ J
15 1908002 | Remave |
16 1908041
17 1909001 |:| “alues are group midpoints
18 1909101
19 2901001 ) ) —  rDispersion rDistribution
i 2901002 . . Std. deviation |:| tdinimim Skewness
21 2901041 . . [ ariance  [] Magimum [~ |
22 2901101 . . —— | [|range [ |SE. mean —
23 2901105
a4 2801001 ) ) i Continue I ’ Cancel ] ’ Help ]
25 3902001 ]
% 3902004 . . N 20

/ Charts (these are calculated only if you wish to have visual depictions of skewness and of kurtosis-they
are not required)

* Histogram~ with normal curve (not required, optional)

v/ Continue

v/ OK

20http://cnx.org/content/m37279/latest /figure4.6.PNG /image



<t TAKS_2009.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze  Graphs  UWilities  Add-ons Window  Help
EHE T 00 =65k & Hd S4FE S0
|23 |
CAMPUS | CHOO4TROS| CLOO4TRO9|CWOO4TROSK
= = war war war war war war
1 1902001
2 1902041 .
3 1902103 97
4 1903001
5 1903041 . .
B 1903101 a9 97
7 1904001
g 1904041 .
] 1904102 &7 =
10 1908002 _ ~Chart Type 2|
11 1906102 a5
12 1907001 & canpUs @
13 1907041 () Bar charts
14 1907101 . . . )
O Pie charts
15 1907107 a2 33 N
16 1907110 a2 33 N () Histograms:
17 1908002 |:| Wyith mormal curve
18 1908041 . .
19 1908101 57 20 et
| Display fregue
a0 1908102 57 90 (®) Frequencies () Percentages
21 1909001 . E Elp
27 1909101 70 i Continue ” Cancel ” Help ]
23 2901001
a4 | = nkininw]
NOTE: Before you continue to another application you must complete the following:
/ Data

v/ Split Files

v/ Analyze all cases, do not create groups

J/ OK

2Ihttp://cnx.org/content/m37279/latest /figure4.7.PNG /image
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i *practice SPS5 database revised.sav [Dataset1] - SP5SS Statistics Data Editor
File Edit “iew Data Transform  Analyze Graphs  Uiities  Add-ons Window  Help
EHE B b0 LEF & A Z4E 0% %
|? : StdZ0z2 |D.DD241 5220101313482
group | id | age | recodage | wifsic) | wivig wipig pc inf co
1 1 G54 . . 93 100 86 g 12
2 1 733 . . 52 78 30 7 4
3 1 734 . . f=is] a1 99 7 7
4 1 735 . . 90 91 90 . .
5 1 736 . . 81 78 a7 9 B
B 1 554 . . 93 100 86 g 12
7 1 733 . . g2 78 90 7 4
8 1 734 . . 88 a1 99 7 7
: 1 i | | =
10 1 736 . .
1 1 40 . . & id 1= () Analyze sll cases, do not create groups
2 I | | Ommeeaons
L ! B14 B 1.00 & wechsler Ful Sc:ale.l..... —{ () Organize autput by groups
14 1 B24 & 1.00 f Werhal I (Wechsler ... Groups Based on;
15 1 523 5] 1.00 & Pertormance G (We... & Disahility Group Membershin[...
15 1 35 g 100 & Performance 1 (Pict...
17 1 B B 100 & werbal 1 (nformatio...
18 1 B14 =1 1.00 & Performanc.e 2 (?odi... (O] Eort the file by grouping variablesl
f Werhal 2 [Similarities...
19 1 E24 =1 1.00 & Performance 3 (Pict... |~ () Fileis slready sorted
0 ! 628 & 1.00 Current Status: Analysis by groups iz off.
21 1 635 5] 1.00
22 1 G64 G 1.00
23 1 f22 4] 1.00 i Ok I ’ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]
24 1 524 5] 1.00
25 1 619 5] 1.00 7B a8 99 9 3
R 1 123 r 1nn an TR "7 £ 7 22
5.3

5.3.1 Step Two

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3).
Note that each variable below has its own skewness and its own kurtosis values. Thus, a total of three
standardized skewness coefficients and three standardized kurtosis coefficients can be calculated from
information in the table below.

CH005TCO09R CL005TCO9R CWO005TCO09R
N Valid 3125 1805 1877
Missing 5197 6517 6445
continued on next page

22http://cnx.org/content/m37279/latest /figure4.8.PNG /image
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Skewness -1.129 -.479 -2.197
Std. Error of Skewness .044 .058 .056
Kurtosis 1.818 -.412 6.991
Std. Error of Kurtosis .088 115 113

Table 5.1: Skewness and Kurtosis Coefficients

Standardized Coefficients Calculator
Copy variable #1 and #2 into the skewness and kurtosis calculator

-’mn' = s Microsoft Excel
— Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
* Cut Arial |10 | (AR [H= §||'§)"| = Wrap Text General e %
= Copy == === g m| C d':" I
Paste o Format Painter ||| B £ U] -l A-||E = F||EF EHMergeacenter - | [ $ - % o |5 5% S
Clipboard s Font (P Alignment (P MNumber I}
| F25 - 5|
i#) Copy of Skewness_&_Kurtosis_Calculator [Read-Only] [Compatibility Mode]
A B C D E F G H

1 Students with learning disabilities

2 Variable #1 Variahle #2

3 Skewness

4 Std. Error of Skewness

5 #OIW/D #ON/D

6 Variable #1 Variable #2

7 Kurtosis

8 5td. Error of Kurtosis

9 #DOIV/O! #OMNIO!

10

11 Students with Mental Retardation

12 Variable #1 Variable #2

13 Skewness

14 Std. Error of Skewness

15 #DIv/O #OIV/D!

16 Variable #1 Variable #2

17 Kurtosis

18 Std. Error of Kurtosis

19 #DOIW/O! #OMNIO!

20

21 Students who did not qualif

22 Variable #1 Variable #2

23 Skewness

24 5td. Error of Skewness

25 #DOIW/O! #OMNIO! I _|

26 Variable #1 Variable #2

27 Kurtosis

28 Std. Error of Kurtosis

29 #OIW/O #ON/O!

30

K]l

32 Copy and paste output chart inte an Excel File. You can then copy and past the coefficients into the appropriate blocks 23
e

Note. Prior to calculating parametric independent ¢ -tests, at least half of your standard-
ized coefficients should be within the 4 /- 3 range.

5.4 Step Three

Calculate a Parametric Independent Samples t-test on Data (after you have unsplit your file)

23http://cnx.org/content/m37279/latest /figure4.9.PNG /image
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v/ Analyze
v/ Compare Means
v/ Independent Samples t-test

<i *practice SP5S database revised.sav [DataSet1] - SPSS Statistics Data Editor

File Edit “iew Data Transform | &nalyze Graphs  Uities  Add-ons Window  Help
BE E" h” ?mE'E Reports ] %. ‘3|
|7 stezoz [o0m24152201|  Deseriptive Statistics ’
graup | id TedlEe | = | ipig pc inf

1 1 Compare Means 4 M Means... a5 g 12
7 9 General Linear Madel | T One-Sample T Test... =] 7

3 1 Generalized Linear Models y & Independent-Samples T Test... gg 7

4 1 Mized Models » n,!n, Paired-Samples T Test.. op )

5 1 Correlate » | B onesway ancva,. a7 9

B 1 Regression ’ 93 100 86 5 12
7 1 Loglinear ’ 82 78 90 7

8 1 Classify ’ o8 a1 99 7

g q Dimension Reduction b 90 91 90 )
10 1 Sesle D 51 78 57 9 B
11 q Monparametric Tests ] a5 a8 a7 13 11
12 1 Forecasting ’ 83 85 83 10 9
13 1 Survival D 90 91 a0 4 11
14 1 VILLTts sl ’ 103 55 108 10 7
15 q @ Mizsing Walue Analysis... o5 o9 g1 7 11
16 1 e Vi uiitann D 108 95 1185 g g
17 1 Quaity Contral ’ 95 93 99 8 B

[~

18 1 MR g0 91 g0 4 11
19 1 E24 53 1.00 103 a3 108 10 7
n 1 2R R 1nn o5 G99 o1 7 11 24

v/ Test Variable would be your Dependent Variable (e.g., test scores)
v/ Grouping Variable would be your dichotomous Independent Variable

24http://cnx.org/content /m37279/latest /figure4.10.PNG /image



i *practice SP5S database revised.sav [DataSet1] - SPSS Skatistics Data Editor

File  Edit “iew Data Transform  Analyze

Graphs

Liilities  Add-ons  Window  Help

cHE T o0 8k & A EGE 300 ¥

|7 stazoz |0.00241522010131 3482
group | id | age | recodage | wifsig | weivig wipig pc inf cod
1 1 G54 93 100 86 8 12 E
2 1 733 g2 7a a0 7 4 £
3 1 734 aa 81 99 7 7 7
4 1 735 a0 91 a0 . .
5 1 736 81 7a a7 9 53 1C
B 1 G54 93 100 86 8 12 E
7 1 733 g2 7a a0 7 4 £
8 1 734 aa 81 99 7 7 7
9 1 735 a0 91 a0 . .
10 1 736 . 81 7a a7 9 53 1C
11 1 40 . x|
12 1 5 . . Test Variable(s): 7
13 1 514 g 1m0 | B -f Werbal |rfm ()\u'\l'echsler e c
1 1o e LR navbosevitg | I n
5] ! B28 B 1.00 & Wechsler Fiu Scale.l..... [ _| 1z
16 1 635 6 1.00 & Performance 1Q (Wie... 1€
17 1 B64 B 1.00 | & Performance 1 (Pict... £
18 1 G114 5] 1.00 & erbal 1 (informatio... Grouping Yariable: <
19 1 524 g 100 & Performanc:.e 2 (?odi... . raupi? 7 1
& “erbal 2 (Similarities...
20 1 E28 B 1.00 & Performance 3 (Pict... - Define Groups... 1z
21 1 G35 53 1.00 1€
7 1 EEd B 100 | Ok | | Paste | ’ Reset ] ’ Cancel ] ’ Help ] c
23 1 522 53 1.00 71 70 7a 7 [ 1
24 1 524 53 1.00 84 92 79 4 5 1C
25 1 619 53 1.00 76 58 99 9 3 17
26 1 123 7 1.00 a0 76 a7 5 7 17
s 1 = 7 1 nn 1NE 101 hipi=] an =] ar

+/ Define Groups

v/ Group One is No. 1 and Group Two is No. 2 (or whatever numbers you used to identify each group)

Note: Click on view than value labels to find the code for each group.

v/ Continue

Eile EdE  Yiew Data Transiorm  dnalyze  Qraphs

Lt Akl Qs Ao Helo

25http:/ /cnx.org/content /m37279/1atest /figured.11.PNG /image
26http://cnx.org/content/m37279/latest/figure4.12.PNG /image

7 StdZOz 0.00241 52201 01 31 3482
group | i | ane | recodage | wifsig | wivig i pc nf ] cod

1 1 554 . @3 100 86 8 12 (=]
2 1 733 a2 78 @0 7 4 i1
3 1 734 [=22] a1 a9 7 7 7
4 1 735 20 a1 a0 .
5 1 738 &1 78 a7 3 [ 10
(=] 1 E54 93 100 a5 a 12 =]
7 1 a3 a2 e a0 T A =
8 1 734 88 81 a9 7 7 7
a 1 735 @0 a1 a0 B . .
0 1 738 1 78 a7 3 & 0
11 1 a0 i pendent -Samples T Test = 2
12 1 5 | Lest Variable(s]): 7
13 1 514 & 100 [# e T R ] [y R
) ! B = 1.00 d@-. ::ac:jit =) Use specied valies "
15 1 EEe] = 1.000 | o \viaehstar Ful Srowp 1 |1 ] -
16 1 E35 & 100 | o pertarmance croup 2 2] ] 19
17 1 [==21 (=] 1.00 = Partarmance =]
18 1 514 5 100 5 el 1 it ) Gk ot | | El
= ! B4 e 100 | S s o [cemtine [ cencer ][ vew ] "
Lalais lale -

=3 1 B35 & 100 19
= , i o 200 [ [ J[ mes=t ][ concer J[ rew ] &
23 1 522 & 1.00 7 70 75 7 3 1
24 1 524 & 1.00 B4 az 7a 4 s 10

26
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5.5 Step Four

Check for Statistical Significance

* Go to the Independent Samples Test Box (bottom row~ Equal variances not assumed) and look at the
cell labeled Sig. (2-tailed) to check for significance. Always use the bottom row.

* If you have any value less than .05 then you have statistical significance, unless you have adjusted for
multiple statistical analyses using the Bonferroni procedure. Remember to replace the third zero with
a 1, if the sig value is .000 (i.e., if the sig value reads as .000, replace the third 0, so it reads as .001).
If you calculate more than one t-test, you must use the

Independent Samples Test
Levene’s Test for | t-test for Equality of Means
Equality of Vari-
ances
95% Confidence
Interval of the
Difference
F Sig. T df Sig. Mean Std. Lower | Upper
(2- Differ- | Error
tailed) | ence Differ-
ence
Verbal | Equal 15.880 | .000 32.258 | 775 .000 22,946 | .711 21.550 | 24.342
1Q vari-
(Wech- | ances
sler as-
Verbal | sumed
Intelli- g al 34.672 | 686.950| .000 | 22.946 | 662 | 21.647 | 24.245
gence vari-
3) ances
not as-
sumed

Table 5.2: Independent Samples Test

1. Numerical Sentence = t(df)sp=spt,spPsp<sp-001(or Bonferroni-adjusted alpha significance error rate).
- df is located in Independent Samples Box

- t is located in Independent Samples Box

2. Numerical sentence is written as: t(686.95) = 34.67 p < .001, example was statistically significant.

5.6 Writing Up You Statistcs

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

5.6.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
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tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often
neglected or not addressed by other authors and researchers. They point to the importance of doctoral
students "writing up their statistics" in a way that others can understand your reporting and as impor-
tantly, interpret the meaning of your significant findings and implications for the preparation and practice
of educational leadership. Slate and LeBouef provide you with a model for "writing up your Independent
Samples t -test statistics."

Click here to view: Writing Up Your Independent Samples t-test Statistics 27
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Chapter 6

Conducting a Parametric Dependent
Samples t-test (Paired Samples t-test)’

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

6.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

LThis content is available online at <http://cnx.org/content/m37328,/1.6/>.
2http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

6.2 Conducting a Parametric Dependent Samples t-test

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com /hyperstat/® or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/!°

For this parametric dependent samples ¢ -test to be appropriately used, at least half of the standardized
skewness coefficients and the standardized kurtosis coefficients must be within the normal range (4/-3,
Onwuegbuzie & Daniel, 2002). Research questions for which dependent samples t-tests are appropriate
involve asking for differences in a dependent variable by group membership (i.e., only two groups are present
for t-tests and, in this case, must be connected). The research question, “What is the effect of a reading
intervention program on science performance among elementary school students?” could be answered through
use of an dependent samples t-test.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
http://davidmlane.com/hyperstat/
O0http://www.statsoft.com/textbook/



6.3 Step One:

Compute Measures of Normality for the Dependent Variable
v/ Analyze

* Descriptive Statistics

* Frequencies

&i TAKS_Z009.sav [Datasetl] - SP55 Statistics Data Editor

File  Edit “iew Data Transform | &nalyze Graphs  Uilties  Add-ons Window  Help
‘C"E E" h# hﬁ-ﬂ Feports PE%‘ ’5’|
1 CAMPUS 102001 0 Descriptive Statistics b | 123 Frequencies. .
CAMPLS | CHOD4 Tables ¥ | Pl Cescriptives...
= Compare Means ¥ '&- Explore... var
1 1902001 | General Linear Model b | crosstabs..
2 1902041 Generalized Linesr Modelz # El Ratio...
3 1902103 Mized hodels b |[#] p-p picts..
4 1903001 Correlate v [ oapiots.
5 1903041 Regression b
B 1903101 Loglinesr 3
7 1904001 Clazsify 3
g 1904041 Dimenzion Reduction 3
4 1804102 Scale ]
10 1908002 Monparametric Tests b
11 1906102 Farecasting ]
12 1907001 Survival 3
13 1907041 Multiple Response ]
14 1807101 P Missing value Analysis...
15 1907107 Muttiple Imputation ]
16 1907110 Guality Contraol 3
17 1808002 ROC Curve...
18 19058041

v/ Move over the dependent (outcome) variable

http://cnx.org/content/m37328 /latest /figure5.1.PNG /image
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i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit

e

Data

Transform

Analyze

Graphs  Ltilties

Add-ons  Wincdow

Help

cHE E 60 5k A Ad ScHE 30 ¥

|1: campus 1902001 0
CAMPUS CHDDSTCDBR| CLOOSTCOSR | CWODSTCOZR CFLCHART ¥ar yar var
1 1902001 SN
2 1902041 SN
3 1902103 90 M
4 1903001 SN
& 1903041 SN
B 1903101 90 M
7 1904001 SN
3 1904041 SN
9 1904102 93 M
10 1906002 I
1 1906102 £
Warishle(s): -
E 1232331 & campus [&CHU(U)STCUQR | PEEET
14 1907101 . %Etf;;;ff;; [_grare ]
15 1907107 74 o e - eomt. |
16 1907110 74 | + |
17 1908002 -
18 1808041 . .
19 1908101 [=ta] 40
0 1908102 &8 4 |:| Dizplay frequency tables
21 1909001
22 1909101 ok || easte || Reset || cancel || tep
23 2501001 T 12

\/ Statistics

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around
the mean. Skewed data involve having either mostly high scores with a few low ones or having
mostly low scores with a few high ones.] Readers are referred to the following sources for a more
detailed definition of skewness: http://www.statistics.com /index.php?page=glossary&term id=356'°
and http://www.statsoft.com /textbook /basic-statistics/#Descriptive%20statisticsb'*

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to +3, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page=glossary&term id=326'°
and http://www.statsoft.com /textbook /basic-statistics/# Descriptive%20statisticsb'6

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset
is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside

2http://cnx.org/content/m37328 /latest /figure5.2. PNG /image

I3http:/ /www.statistics.com/index.php?page=glossary&term _id=356

Mhttp:/ /www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
I5http://www.statistics.com/index.php?page—glossary&term _id—326

L6http:/ /www.statsoft.com /textbook/basic-statistics/# Descriptive%20statisticsb
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of this +/-3 range, the dataset is not normally distributed.
* Continue

* OK

=i TAKS_2009.sav [DataSet1] - 5P55 Statistics Data Editor
File Edit iew Data Transform  Analyze Graphs  Ufiiies  Add-ons  Window  Help

cHA E 00 Bk 4 Ad E40 08 %

|zs: |

CAMPUS | CHOO4TROS| CLOO4TROS|CWID4TROIR
R R var var var var ar var var
1 1902001 a
2 1902041 . .
3 1902103 . a7
4 1903001
5 1903041
B 1903101 89 97 =
7 1904001 rPercentile Values——— Central Tendency
8 1904041 . .
g 1904102 . &7 [ quarties [ean
10 1906002 . . m [ cut pairts for: equal groups [ Median F
11 1906102 . g8
12 107001 (& [ Percertie(s): I:I ] Maode j
13 1907041 . . | 2w | Csum B
14 1907101 | Chenge | j
15 1807107 82 EE] 91 oo |
16 1907110 g2 33 N
17 1903002
18 1908041 [] values are group midpoints
19 1908101 57 gg| | [Dispersion rDistribution
20 1903102 a7 90
D Std. devistion D Minimim Skewvness
21 1909001 . .
a2 1909101 70 [] wariance [ Magimum -
23 2901001 . . [ Renge [ SE. mean
24 2501002
25 2601041 i Cortinue I [ Cancel ] [ Helg ]
26 2901101 . . 17

x Uncheck the "display frequency tables" so that you are not provided with the frequencies of your data
every time descriptive statistics are obtained.

6.4 Step Two:

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3). Note
that each variable below has its own skewness and its own kurtosis values. Thus, a total of three standardized
skewness coeflicients and three standardized kurtosis coefficients can be calculated from information in the
table below.

CHO005TCO9R CLO05TCO9R CWO005TCO9R

continued on next page

Thttp://cnx.org/content /m37328 /latest /figure5.3.PNG /image
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T-TEST (PAIRED SAMPLES T-TEST)
N Valid 3125 1805 1877
Missing 5197 6517 6445
Skewness -1.129 -.479 -2.197
Std. Error of Skewness .044 .058 .056
Kurtosis 1.818 -.412 6.991
Std. Error of Kurtosis .088 115 113
Table 6.1: Skewness and Kurtosis Coefficients
Standardized Coefficients Calculator
Copy variable #1 and #2 into the skewness and kurtosis calculator
f'.-jn- i - Microsoft Excel
)
-y Home Insert Page Layout Farmulas Data Review View Add-Ins Acrobat
I__‘>| & cut Arial 10~ ||A A | = =||®-| | S'wrapText General - :E;E
53 Copy : - =
Pa'ste J Format Painter = — iF EF| i Merge & Center ~ ||| § ~ % 9 || Tl 37| éor:gﬂ
Clipboard (] Font (] Alignment {1 Mumber I
F25 -( |
i3] Copy of Skewness_&_Kurtosis_Calculator [Read-Only] [Compatibility Mode]
A B & D E F G H
1 Students with learning disabilities
2 Variable #1 Variable #2
3 Skewness
4 | Std. Error of Skewness
5 #OIV/0! #DOIV/O!
b Variable #1 Variable #2
7 Kurtosis
8 Std. Error of Kurtosis
9 #OIV/0O! #DIV/O!
10
1 Students with Mental Retardation
12 Wariable #1 Variable #2
13 Skewness
14 Std. Error of Skewness
15 #OIv/0! #DOIV/0!
16 Variable #1 Variable #2
17 Kurtosis
18 Std. Error of Kurtosis
19 #0IV/0! #DIV/O!
20
21 Students who did not qualif
22 Variable #1 Variable #2
23 Skewness
24 Std. Error of Skewness
25 #OIV/0O! #DIV/O! I _|
26 Wariable #1 Variable #2
27 Kurtosis
28 Std. Error of Kurtosis
29 #Ov/0! #DIV/O!
30
N
32 Copy and paste output chart into an Excel File. You can then copy and past the coefficients into the appropriate blocks
33
34
= 18

18http://cnx.org/content/m37328 /latest/figure5.4.PNG /image
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v/ Charts (these are calculated only if you wish to have visual depictions of skewness and of kurtosis-they
are not required)
* Histogram~ with normal curve (not required, optional)

4 TAKS_2009.sav [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  UWilities  Add-ons Window  Help

cHE B 00 L8R & Ad E4E 30 %

|23: |
CAMPUS | CHOO4TROS| CLODATROS| CWODATROSR
5 B war war war war war war )

1 1902001

2 1902041 . . .

3 1902103 . . 97

4 1803001

& 1803041 . . .

B 1903101 a9 . 97

7 1904001

g 1904041 . . .

g 1904102 . . a7 x|

10 1906002 . . . ~Chart Type x|
11 1906102 . . a5
12 1907001 . . | |& camrus © higne] =~

Charts...
13 1907041 . . . () Bar charts
14 1807101 . . . )
O Pie charts

15 1907107 g2 33 N

16 1907110 a2 33 N () Histograms:

17 1908002 [ with narmal curve

18 1908041 . . .

19 1908101 57 . a0 TR S

| Display fregue

0 1908102 &7 ' a0 (®) Frequencies (O Percentages

21 1809001 . . . [ o elp

232 1909101 . . O —_— i Continue ” Cancel ] ’ Help ]
23 2501001 . . .

a4 | ~an1An7 19

6.5 Step Three:

Calculate Paired Samples t-test on Data
v/ Analyze

v/ Compare Means

+/ Paired samples t-test

Yhttp://cnx.org/content/m37328 /latest /figure5.5.PNG /image
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n T-TEST (PAIRED SAMPLES T-TEST)

Lf *practice PSS database revised.say [DataSet1] - SPS%S Statistics Data Editor

File  Edit “iew Dsta Transform | Analyze  Graphs  Utlties  Add-ons Window  Help
EbE EI' L ol e d ﬁﬁ'ﬁ Reports ¥ @%‘ '5’
7 Stdz02 (00024152201 Descriptive Statistics 4
group | id Tables ' A oo nocthefien | g
1 1 Compare Means b M Means... a5 '
2 1 General Linesr Model F| U One-Sample T Test.. a0
3 1 Generalized Linear Models [ Independent-Samples T Test... g9
4 1 Mixed Models r a.!n.E Paired-Samples T Test... o
5 1 Correlate v | B onesway anova. . a7
B 1 Regression g 93 100 86
7 1 Loginesr g 82 78 90
5 1 Classity g a5 81 99
g 1 Dimension Reduction 4 a0 91 a0
10 1 soale g a1 75 a7
11 1 Monparametric Tests 4 8F a8 a7
12 1 Forecasting g B3 85 B3
13 1 Survivel g 90 91 90
14 1 huttiple Response r 103 g5 108
15 1 Mizzing Yalue Analysis... o5 ole] 39
1R 1 Multiple Imputation ] 105 e 115
17 1 Guality Control ] o5 53 g9
18 1 ROC Curye... 50 51 50
19 1 B24 B 1.00 103 95 108
20 1 RoA R 10N 95 99 51 20

y/ Click on one dependent variable
v/ Arrow to send over to Paired Variables Side, Variable 1

20http://cnx.org/content/m37328 /latest /figure5.6.PNG /image



=t practice SPSS database revised.sav [DataSet2] - SP55 Statistics Data Editor

Filz  Edlit

Data  Transform  Analyze

Litilties

Add-ons Window  Help

EEHA E o0 B0 & Bh S0E S0 |

|1 1 group

o

group | id

| recadage| wifgig | Wi

1 110

4.00 a3

Zi Paired-Samples T Test

Paired Wariables:

L 6 O O S S T

10

11

12

13

14

% Dizakilty Group hem...

& i

ol Ao of Studerts in 5.
&3 Recoded Age Into C...
f Wiechsler Full Scale ...

ﬁ wWerbal 2 Wechsler ...
& Performance [ (WVe ..
f Performance 1 (Pict...
& verbal 1 (intormatio...

f Performance 2 (Codi...
& verbal 2 (Similartties... ||

&7 Pertormance 3 (Pict

14

16

17

y/ Click on second dependent variable

1 248
1 245

Pair | Wariaklel | ‘ariable2
1 ﬁ’Perfnrm...
2
|| Paste H Reset ” Cancel H Help l
3.00 7B
2.00 92

v/ Arrow to send over to Paired Variables Side, Variable 2

21http:/ /cnx.org/content /m37328 /latest /figure5.7.1.PNG /image
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=t practice SPSS database revised.sav [DataSet2] - SP55 Statistics Data Editor
Fil=  Edit ‘“iew Data Transform  Analyze Graphs  UWilties  Add-ons Window  Help

EEHA E o0 B0 & Bh S0E S0 |

|1 1 group |1 n
| group | id | age | recodage | wifgig | weivigg | wipig pc
1 1 110 14 4.00 a3 a1 fais] 10
= ]
3 10
Paired Yariablss: m e
= Ot
4 % Dizakilty Group Mem...[* | Pair | “ariahle | “ariable2 |ﬂ| 3
5 & i 1 ¢ Perform... 5
G ol Ao of Studerts in 5. 2 2
7 &3 Recoded Age Into C... — 7
a & Wiechsler Full Scale 1.~ | 1 ‘ 7
ﬁ wWerbal 2 Wechsler ... ]
9 & Performance [ (WVe .. | + ‘ &
10 f Performance 1 (Pict... 5
11 & verbal 1 (intormatio... S 5
12 f Performance 2 (Codi... | - | 13
& verbal 2 (Similartties... ||
13 & ) = 7
Performance 5 (Pirt
14 Ok Paste Reset Cancel Help 6
15 7
16 1 248 11 3.00 7B 79 78 10
17 1 249 9 2.00 52 87 59 12 2
v OK

6.6 Step Four:

Check for Statistical Significance

Go to the Paired Samples Test Box and look at the very last cell labeled Sig. (2-tailed) to check for
significance.

If you have any value less than .05 then you have statistical significance. Remember to replace the third
zero with a 1 to a .000 value (i.e., for a value of .000, you would write it as .001).

Paired Samples Test
Disability Group Member- | Paired Differences t df Sig.
ship 95% Confidence (2f1 q
Interval of the tailed)
Difference
Mean Std. Std. Lower | Upper
Devia- | Error
tion Mean
continued on next page

22http://cnx.org/content/m37328 /latest /figure5.8.1.PNG /image
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Students Pair 1 | Verbal | 76.192 | 10.141 | .464 75.281 | 77.104 | 164.266 | 477 .000
with 1Q
Learn- (Wech-
ing sler
Dis- Verbal
abili- Intelli-
ties gence
3) -
Perfor-
mance
1 (Pic-
ture
Com-
ple-
tion)

Table 6.2: Paired Samples Test

1. Numerical sentence is written as:

Numerical Sentence = t(df)sp=spt,spPsp<sp.001 (or Bonferroni-adjusted alpha).

- df is located in Paired Samples Box

- t is located in Paired Samples Box

2. The outcome of the paired samples t-test, t(477) = 164.27 p < .001, was statistically significant.

6.7 Step Five:

Check for Effect Size
* Use the web-based calculator for effect size using the following websites:
Effect Size Calculators for Basic and Multivariate Statistical Procedures®?

Cohen’s d (1988)

d of 0.20 = small effect size (range 0.20 to 0.49)

d of 0.50 = moderate effect size (range 0.50 to 0.79)

d of 0.80 = large effect size (range 0.80 and above)

Note. Cohen’s d can be greater than 1.00. Therefore, a 0 should be placed in front of the decimal when
the value is lower than 1.00.

23http://www.uccs.edu/~faculty /Ibecker/



CHAPTER 6. CONDUCTING A PARAMETRIC DEPENDENT SAMPLES

82 T-TEST (PAIRED SAMPLES T-TEST)

£ Effeect Size Calculator - Windows Internet Explorer

mu =[] hictp:t v, uccs. edufeFacubyflbacker | #2 ll x [foooqe

Fie Edt View Favortes Tooks  Help
Gorgle~ o] g searchweb - | G | Bamsbloced ol aion | @] options

& Convert + [0 Select

G A @Effect Sao Calculotar | | 5o - B - i - e - G

Effect Size Calculators
Calculate Cohen's & and the effect-size correlation, ry;, using --
+ means and standard deviations

» independent groups ¢ test values and df

For a discussion of these effect size measures see Effect Size Lecture Notes

Calculate 4 and r using means and standard deviations

Caleulate the vahe of Cohen's o and the effect-size correlation, -y, , using the means and standard deviations of two groups (treatment and

Group 1 Group 2
ontr
control} M, [ M,
Cohen's d =M - M,/ Tposled SD, [ sD, [
wihere 0 p1pq = 7llo |5+ 0,0 /2] Compute | Reset |
- =d/d] +4) Cohen's effect-size r

Note: d and Ty, are positive f the mean difference is in the predicted direction.

6.8 Step Six:

Narrative and Interpretation

1. type of t-test conducted and assumptions met
2. t value

3. degrees of freedom

4. p value

6.9 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

6.9.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often
neglected or not addressed by other authors and researchers. They point to the importance of doctoral stu-
dents "writing up their statistics" in a way that others can understand your reporting and as importantly,
interpret the meaning of your significant findings and implications for the preparation and practice of edu-
cational leadership. Slate and LeBouef provide you with a model for "writing up your parametric dependent
sample t-test statistics."
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Click here to view: Writing Up Your Parametric Dependent Samples t-test Statistics 2*
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CHAPTER 6. CONDUCTING A PARAMETRIC DEPENDENT SAMPLES
T-TEST (PAIRED SAMPLES T-TEST)



Chapter 7

Conducting a Nonparametric
Independent Samples t-test’

NOTE: This Chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

7.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

L This content is available online at <http://cnx.org/content/m37330/1.6/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

7.2 Conducting a Nonparametric Independent Samples t-test

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com/hyperstat/ or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/

For this nonparametric independent samples t-test to be appropriately used, at least half of the standard-
ized skewness coefficients and the standardized kurtosis coefficients must be outside the normal range (4 /-3,
Onwuegbuzie & Daniel, 2002). Research questions for which nonparametric independent samples t-tests
are appropriate involve asking for differences in a dependent variable by group membership (i.e., only two
groups are present for t-tests). The research question, “What is the difference between boys and girls in their
science performance among middle school students?” could be answered through use of a nonparametric
independent samples t-test.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
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7.3 Step One:

Calculate Frequencies on the Split Groups
\/ Data
* Split File

Zi TAKS SCIEMCE gradebS.say [Datasetl] - SPSS Statistics Data Editor

File Edit “iew | Data Transform  Analyze  Graphs UWilties Add-ons Windosy
= E E‘" E‘" Define Yariable Properties ... EI'_ﬁ ﬁ % % ‘ iﬁ’
|1 CCAMPLS % Copy Data Properties ..
o| B ew Custom sttriute.. D | CWODSTCO9R|  CFLCH
E Define Dates. .

1 Define dultiple Responze =ets. ] M

! B Idertify Duplicate Cases... M

3 . = I

ot Cases.

1 = | N

5 @ Sort Yariables... I

B E Transpoze. .. . an M

Eestructure. .

7 g . .M

q herge Files J _ Y

g %E Adqoregate. .. . 93 N

10 E Copy Detazet . M

i = =it File... 43N

e ﬁ Select Cases. M

I ﬂ_T_ﬁ Ngight Cazes... -|M

1"1 [RENLSE b | g . . N

15 1907107 74 . 91 M

16 1907110 74 . 91 M

17 1903002 . . .M

15 1908041 . . M

149 1908107 ba 40 g3 M

20 1908102 Ba 40 83 M

9

Your screen will show that all cases are going to be analyzed and a “do not create groups”. You will need
to click the compare groups and move the independent variable over to the “Group Based on”.

%http://cnx.org/content/m37330/latest /figure6.1.PNG /image
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<t TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Daka Editor
File  Edit ‘“iew Data Transform  Analyze  Graphs  UWities  Add-ons  Window  Help

cHE B 00 L5k A Ad S6E 300 %

|1: campus 1802001 0
CAMPUS | CHOOSTCOS| CLODSTCOSR | CWOOSTCOSR CFLCHART
R war war war war W
1 1902001 . . N
2 1902041 . . N
3 1902103 . . 90 N
4 1903001 . . .M
& 1803041 . . .M
53 1803101 . . 90 M
7 1804001 . . .M
8 1804041 . . bl
S splitFile B =
9 1804102 . . 9
10 1906002 : : & campus (3) [tnalyze all cases, do not creste groups]
11 1906102 . . 3 | & CHOOSTCOGR
O Compare groups
12 1807001 . . @) CLODSTCOSR
&5 CwnnsTCOgR () Organize output by groups
13 1907041 &h cRLCHART
14 1907101 . . Groups Based on:
15 1907107 74 . g E
16 1807110 74 . 9
17 1908002 . . (®) Sort the file by grouping varisbles
18 1908041 - - () Fil is already sorted
19 1808101 68 40 g
Current Status: Analysis by groups is off.
20 1908102 Jata] 40 8
21 1909001 . .
22 1203101 . . &t i Ok I ’ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]
23 2901001 . .
24 2901002 . . .M 10

After you do this, your screen should resemble the following:

Ohttp://cnx.org/content /m37330/latest /figure6.2. PNG /image



<t TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Daka Editor
File  Edit ‘“iew Data Transform  Analyze  Graphs  UWities  Add-ons  Window  Help

cHE B 00 L5k A Ad S6E 300 %

|1: campus 1802001 0
CAMPUS | CHOOSTCOS| CLODSTCOSE | CWWOOSTCOSR CFLCHART
R war war war war
1 1902001 . . N
2 1902041 . . N
3 1902103 . . 90 N
4 1903001 . . .M
5 1903041 . . .M
B 1903101 . . 90 N
7 1904001 . . .M
8 1904041 . . bl
ER |
9 1904102 . . 9
10 19068002 . - & CAMPUS () Analyze all cases, do not create groups
11 1906102 . . 9 |&b cLonsTCOmR .
12 1907001 . . ) CHIOOSTCOSR .
o] i it put b
= 1507041 & CFLCHART Organize output by groups
Groups Bazed on;
14 1807101 : : g cHoosTCogR
15 1907107 74 . 9
16 1907110 74 . 9
17 1808002 . . (%) Sort the file by grouping varishles
18 1908041 . . O File iz already sorted
19 1908101 Jata] 40 8!
Current Status: Analysis by groups is off.
20 1908102 Jata] 40 8
21 1909001 . .
22 1905101 . . at i Ok I ’ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]
23 2901001

Then click OK

v/ Analyze

* Descriptive Statistics
* Frequencies

Uhttp://cnx.org/content/m37330/latest /figure6.3.PNG /image
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i TAKS_Z?009.sav [Datasetl] - SP55 Statistics Data Editor

File  Edit “iew Data Transform | Analyze Graphs  UWilties  Add-onz Window  Help
‘C"E E" h# hﬁ-ﬂ Feports PE%‘ ’5’|
|1 S CAMPUS |19|:|2|:||:|1 o Descriptive Statistics b | 123 Frequencies...
CAMPLS | CHOD4 Tables v | Pl Descriptives...
= Compare Means ¥ '&- Explore... var
1 1902001 | Genersl Linesr Model b | crosstabs..
2 1902041 Generalized Linear Modelz — # El Ratio...
3 1902103 Mized Models b |[#] p-p picts..
4 1903001 Correlate v [ oapiots.
5 1903041 Regression b
B 1903101 Loglinesr 3
7 1904001 Clazsify 3
g 1904041 Dimension Reduction 3
4 1804102 Scale ]
10 1908002 Monparametric Tests b
11 1906102 Farecasting 3
12 1907001 Survival 3
13 1907041 Multiple Responze ]
14 1807101 [P Missing value Analysis...
15 1907107 huttiple Imputation 3
16 1907110 Guality Control 3
17 1808002 ROC Curve. .
18 19058041 . . .
19 1905101 a7 . a0 12

v/ Move over the dependent (outcome) variable

2http:/ /cnx.org/content /m37330/1atest /figure6.4. PNG /image
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i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons Window  Help

cHA T 00 5k # A8 E0EH 30 %

|1: campus 1202001 0
CAMPLUS CHDDSTCDQR| CLOOSTCO9R | CWWODSTCOSR | CFLCHART var var var
1 1902001 . . SN
2 1802041 . . N
3 1902103 . . 90 M
4 1903001 . . SN
& 1903041 . . SN
B 1903101 . . 90 M
7 1904001 . . SN
3 1904041 . . SN
9 1904102 . . 93 M
10 1906002 . . I
1 1906102 _ _ |
Yariable(s): . ... 4
E Egggil & campUs [&)CHD(D)STCDQR | L gtistics... J
r oo | A |- | gore )
15 1807107 74 . &a CFLCHART _ =TT
16 1907110 74 . | + |
17 1908002 -
18 1908041 . .
19 1908101 63 40
B 1908102 B8 40 |:| Display frequency tables
21 1909001 . .
22 1909101 . . ok || peste || Reset || cencel || el
23 2901001 . . T
24 2901002 . . SN 13

\/ Statistics

* Mean

* Standard Deviation

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around the
mean. Skewed data involve having either mostly high scores with a few low ones or having mostly low
scores with a few high ones.] Readers are referred to the following sources for a more detailed definition
of skewness:

http://www.statistics.com /index.php?page—glossary&term id—356'*

http://www.statsoft.com /textbook /basic-statistics/# Descriptive%20statisticsb'®

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to 43, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis:

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset
is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside

L3http://cnx.org/content /m37330/latest /figure6.5.PNG /image
Mhttp:/ /www.statistics.com/index.php?page—glossary&term id=356
Lhttp:/ /www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
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of this +/-3 range, the dataset is not normally distributed.
http://www.statistics.com /index.php?page—glossary&term id—3266
http://www.statsoft.com /textbook /basic-statistics /#Descriptive%20statisticsh!7
* Continue
* OK

i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze Graphs  Lities  Add-ons  Window  Help

cHE T 00 B0 & ih E6F S0 %

|1: campus 1202001 0
CAMPLUS | CHOODSTCOS| CLODSTCO2R | CWOOSTCOSR CFLCHART
R war war war war war
1 1902001 . . N
2 1902041 . . N
3 1902103 . . 90N
4 1903001 . . N
& 1903041 . . N
53 1903101 . . 90N
7 1904001 : : - Frequencies:statistis =
g 1904041 rPercentile Values——— Central Tendency
9 1904102 9z ;
10 1906002 By | [ Querties =T E
1 1906102 [] cut poirts for: equal groups [] Median
12 1907001 . . g D Percentile(s): l:l D Mode j
13 1907041 ﬁ | 2w | [ sum B
14 1807101 . . & | change | [ J
{4 s
15 1908002 . . | Remove |
16 1908041
17 1909001 s -
alues are group midpoints
18 1909101 - - -
19 2901001 ) ) — rDispersion rDistribution
20 2901002 . . Std. deviation |:| tdinimim Skewness
21 2901041 . . [wariance [ Magimum [~ |
22 2901101 . . —— | [ range []=E mean —
23 2901105
74 2801001 ) ) | i Continue ” Cancel ” Help ]
25 3902001 . . N
26 3902004 . . N 18

/ Charts (these are calculated only if you wish to have visual depictions of skewness and of kurtosis-they
are not required)

* Histogram~ with normal curve (not required, optional)

v/ Continue

v/ OK

L6http:/ /www.statistics.com/index.php?page—glossary&term_id=326
IThttp:/ /www.statsoft.com /textbook/basic-statistics/# Descriptive%20statisticsb
18http://cnx.org/content/m37330/latest /figure6.6.PNG /image



=t TAKS_2009.sav [DataSet1] - SP55 Statistics Data Editor

Uilties  Add-ons  Window  He

File  Edit “iew Data  Transform

Analyze  Graphs

el

EEHES T 60 =EBEk A Bl

Edl 0% ¥

|23 |

Note: Before you continue to another application you must complete the following:

v/ Data
+/ Split Files

v/ Analyze all cases, do not create groups

v OK

http://cnx.org/content/m37330/latest /figure6.7.PNG /image

CAMPUS | CHOD4TROS| CLOD4TROS| CWIOD4TROSR
R R var ¥ar war War War War war
1 1902001
2 1902041 .
3 1902103 a7
4 1903001
5 1903041 . .
B 1903101 a9 a7
7 1904001
] 1904041 .
] 1904102 a7 |
10 1906002 _ Chart Type =
11 1906102 o8 _
[ —— Statistics...
12 1907001 & campus ) puore]
13 1907041 ) ar charts
14 1907101 . . _
O Pig charts
15 1907107 a2 3 91
16 1907110 g2 X, 91 ) Histograms:
1 1908002 [] vt normal curve
18 1908041 . .
19 1808101 57 90 (T ENES
| Display freque
2 1908102 &7 =0 (%) Frequencies () Percentages
2 1909001 _ ok elp
22 1909101 7 | contive || comcel |[ tew |
73 2801001
24 2901002
% | 2901041

19

93
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=i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor
File  Ecit “iew Data Transform  Analyze Graphs  Uilties  Add-ons Window — Help

cHE B 060 EF A A2 E4F 900 %

|1 L CAMPLS |1902001 il
CAMPUS | CHOOSTCOS| CLOODSTCOSR | CWWOOSTCOSR CFLCHART
R war war war war
1 1902001 . . N
2 1902041 . . N
3 1902103 . . 90 M
4 1903001 . . N
) 1903041 . . N
B 1903101 . . 90 N
7 1904001 . . N
8 1904041 . . bl =
S splitFile B g
9 1904102 . . 9
10 1906002 : : & camrus (3) [analyze all cases, do not creste groups|
11 1906102 . . 9 |gh CHOOSTCOSR
() Compare groups
12 1907001 . . & CLOOSTCOIR
&5 CWnSTCOaR () Organize output by groups
13 1907041 &h CFLCHART
14 1907101 . . Groups Bazed on:
15 1908002 . . |- |
16 1908041
17 1509001 . . (*) Sort the file by grouping varisbles
18 1909101 . . 8t {_J File iz already sorted
19 2901001
Current Status: Compare: CHOODSTCOSR
20 2901002
21 2901041
22 25011 . . i Ok I ’ Paste ] [ Reset ] ’ Cancel ] ’ Help ]
23 2901105 .
24 3801001 . . N
25 3902001 . . N 20

7.4 Step Two:

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3). Note
that each variable has its own skewness value and its own kurtosis value. Thus, a total of three standardized
skewness coefficients and three standardized kurtosis coefficients can be calculated from information in the
table below.

CHO005TCO09R CL005TCO09R CWO005TCO09R
N Valid 3125 1805 1877
Missing 59197 6517 6445
continued on next page

20http://cnx.org/content/m37330/latest /figure6.8.PNG /image
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Skewness -1.129 -.479 -2.197
Std. Error of Skewness .044 .058 .056
Kurtosis 1.818 -.412 6.991
Std. Error of Kurtosis .088 115 113

Table 7.1: Skewness and Kurtosis Coefficients

Standard Coefficients Calculator

Copy variable #1 and #2 into the skewness and kurtosis calculator

7.5 Step Three

Calculate Nonparametric Independent Samples t-test on Data

2Ihttp://cnx.org/content/m37330/latest/figure6.9.PNG /image

-'Egn' = & Microsoft Excel
—/ Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
j “' cut Arial -l -|A| = §I|®'| =1 Wrap Text General b jE;E_:JI
2 COD}' = = .0 .00 [ dt_} ]
Pa'ste jFormat Painter i s il O A |[I= = :fgl‘ﬂerge & Center ~ ||| -§= % 2| % 55| F;r:mltéionr:;a'
Clipboard (F] Fant [} Alignment I Mumber [E]
| F25 - 5|
4 Copy of Skewness_&_Kurtosis_Calculator [Read-Only] [Compatibility Mode]
A B c D E F G
1 Students with learning disabilities
2 Variable #1 Variable #2
3 Skewness
4 5td. Error of Skewness
5 #OIV/O! #OI/Q
6 Variable #1 Variable #2
7 Kurtosis
g Std. Error of Kurtosis
9 #OIV/0! #OIW/O!
10
11 Students with Mental Retardation
12 Variable #1 Variable #2
13 Skewness
14 Std. Error of Skewness
15 #OIV/0! #OIW/O!
16 Variable #1 Variable #2
17 Kurtosis
18 Std. Error of Kurtosis
19 #OIV/O! #OI/Q
20
21 Students who did not qualif
22 Variable #1 Variable #2
23 Skewness
24 5td. Error of Skewness
25 #OIV/O! #OIW/O I _l
26 Variable #1 Variable #2
27 Kurtosis
28 5Std. Error of Kurtosis
29 #DIV/0! #OI/O!
30
k)
32 Copy and paste output chart into an Excel File. You can then copy and past the coefficients into the appropriate blocks
3
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v/ Analyze

/ Nonparametric Tests

v/ 2 Independent Samples

v/ Test Variable would be your Dependent Variable (e.g., test scores)
v/ Grouping Variable would be your dichotomous Independent Variable

File Edit “iew Data Transform  Analyze  Graphs  UWiities  Add-ons Window  Help

cHA B 00 85k A A8 E0F S0 ¥

|1 campus |233901105
CAMPUS CPSTELFP | CADD3TMOY R | CADOITROYR | AftmTeachersGrouped
1 233901105 0.04 70 81
2 233901106 0.04 a0 g3
3 233901103 0.08 92 .
4 43907120 0.1 99 99
& 233901102 0.1 g6 81
? 12;2;21 2§ EE E Two-Independent-Samples Tests
g 43907111 0.14 Test Variahle List: W|
9 43907113 015 [ campus | —
10 43507105 017 f Percent of African Ame..
11 108906126 0.19 & Passing Rtes ih 07 . i|
& Paszing Rates Reading ..
12 108306124 0.23 & African American Teac...
13 103906108 034 ——— Grouping Variable:
14 20905108 037 |i| | |
15 220907113 0.55 | Define Groups... |
16 52903102 0.64 Test Type
17 57314107 0.74
18 113902102 0.8 Mann-Whitney L |:| Kaolmogaray-Smirnoy £
19 57916104 0a2 [] Moges extreme reactions [ ] Wald-wiolfowitz runs
20 15915108 083 | Ok | | Paste | | Reset | | Cancel | | Help
21 198503101 0.94
22 101917118 0.96 78 79 . 29

+/ Define Groups

v/ Group One is No. 1 and Group Two is No. 2 (or whatever numbers you used to identify each group)
Note: Click on view than value labels to find the code for each group.

v/ Continue

v/ OK

22http://cnx.org/content/m37330/latest /figure6.10.1.PNG /image



B Jamie omplete spss dataset 07 year.sav [DataSet2] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze  Graphs

Liilities  Add-ons  Window  Help

EEHE B o0 EE A HE

EdE 300 Y|

|1 campus |233001105
| campus | CPETELFP | CADO3TMO7R | CADO3TROR | AfAmTeachersGrouped
1 233901105 0.04 70 81
2 233901106 0.04 80 88
3 233901103 0.08 92 .
4 43807120 011 99 99
& 233901102 011 a6 81
5 57914109 013 =
7 108906120 013 B Two-Independent-Samples Tests
a 43907111 014 Test Variahle List: optians
9 43907113 015 & campus & Passing Retes Math 07 ..
10 43907105 017 g& Percent of African Ame...
g& Paszzing Rates Reading ...
1 108906126 019
12 108906124 023
13 103906108 0.34 Grouping Yariakle:
14 20905108 0.37 l&fAmTeachersGrouped(? 7
15 220807113 055
16 52903102 0.64 Test Type
17 57914107 074
= 1139021 m oat pann-hitney U [ Kolmogaroy-Smimay Z
19 57916104 0a2 [] Moges exdreme reactions [ ] Wald-wolfowitz runs
20 15915108 083 | O || Paste H Reset ” Cancel ] ’ Help ]
21 198903101 0.94
7.6 Step Four:

Check for Statistical Significance

Test Statistics®

Performance IQ(Wechsler Performance Intelligence 3)
Mann-Whitney U 6765.500
Wilcoxon W 44166.500
Z -20.752
Asymp. Sig. (2-tailed) | .000
Table 7.2

a. Grouping Variable:Disability Group Membership

Numerical sentence is written as: U = 6765.50, p < .001

23http:/ /enx.org/content /m37330/latest /figure6.11.1.PNG /image
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7.7 Step Five:

Check for Effect Size
* Use the web-based calculator for effect size using the following websites:
Effect Size Calculators for Basic and Multivariate Statistical Procedures?*

£ Effeck Size Calculator - Windows Internet Esplorer

G’.’\. v [&] hittp:jwan.ccs edufefacubyflbacker] | #2 [l x [fecoqe
Fie Edt View Favortes Tools Help

Gorgle- ] & searchwes - G | Bavsbloced lion | P options S

& Convert + [A0 Selact

W G g Effect Soe Calodstor | | BB - ptre - @

Effect Size Calculators
Calculate Cohen's & and the effect-size comrelation, ry;, using --
« means and standard deviations

+ independent groups ¢ test values and df

For a discussion of these effect size measures see Effect Size Lecture Notes

Calculate 4 and r using means and standard deviations

Calculate the vaiue of Cohen's o and the effect-size correlation, 1y, using the means and standard deviations of two groups (treatment and

Group 1 Group 2
conc) ¥ — M —
Cohen's d =M, ~ My 0y, 1e4 o[ o[
where pooled = Mo O+e,0)/2] Compuis | Reset
ryy = d/ Ndd +4) Cohen's d effect-size r
Note: d and ry,, are positive if the mean difference is in the predicted direction. 25

7.8 Write Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

7.8.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often
neglected or not addressed by other authors and researchers. They point to the importance of doctoral
students "writing up their statistics" in a way that others can understand your reporting and as impor-
tantly, interpret the meaning of your significant findings and implications for the preparation and practice
of educational leadership. Slate and LeBouef provide you with a model for "writing up your nonparametric
independent samples t-test statistics."

Click here to view: Writing Up Your Nonparametric Independent Samples t-test Statistics 26

24http:/ /www.uccs.edu/~faculty /Ibecker/
25http://cnx.org/content /m37330/latest /figure6.12.png/image
26http://cnx.org/content/col11299/latest /
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Chapter 8

Conducting a Nonparametric Paired
Samples t-test'

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

8.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

L This content is available online at <http://cnx.org/content/m37333/1.5/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

8.2 Conducting a Nonparametric Paired Samples t-test

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com/hyperstat/ or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/

For this nonparametric dependent samples t-test to be appropriately used, at least half of the standardized
skewness coefficients and the standardized kurtosis coefficients must be outside the normal range (4 /-3,
Onwuegbuzie & Daniel, 2002). Research questions for which nonparametric dependent samples t-test are
appropriate involve asking for differences in a dependent variable by group membership (i.e., only two groups
are present for the t-test and, in this case, their scores are connected). The research question, “What is the
effect of the new science program on student science performance among elementary school students?” could
be answered through use of a nonparametric dependent dependent t-test.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
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8.2.1 Step One:

Compute Measures of Normality for the Dependent Variable
\/ Analyze

* Descriptive Statistics

* Frequencies

£ TAKS_2009.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform | Analyze Graphs  Uilties  Add-ons Window  Help
EHE O O HE[ Reots PE%‘ ‘ﬁf‘
11: CAMPUS 1902001 0 Descriptive Statistics b | 123 Frasuencies...
CAMPUS | CHOOD4 Tables b Ea Descriptives...
= Compare Means k -&- Explore. .. VEIF
1 1902001 General Linear Model b | B3 crosstabs...
2 1902041 Generalized Linear Models P @ Ratio...
3 1902103 Mixed Models b P-F Plats...
4 1903001 Correlate b @ @-G Plats...
5 1903041 Recression b
B 1903101 Loglinear 3
7 1904001 Claz=ify 2
g 1904041 Dimension Reduction 3
g 1504102 Scale ]
10 1908002 Monparametric Tests b
1N 1906102 Forecasting »
12 1907001 Suryival »
13 1907041 ruttiple Response 3
14 1907101 Missing alue Anslysis...
14 1907107 huttiple Imputstion b
16 1807110 Giuality Cortral ]
17 1908002 ] roc curve...
18 1908041 . ) . 0

v/ Move over the dependent (outcome) variable

%http://cnx.org/content/m37333/latest /figure7.1.PNG /image
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i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons Window  Help
cHA @ 00 L5k # A8 ELE $00 W
|1: campus 1202001 0
CAMPLUS CHDDSTCDQR| CLOOSTCO9R | CWWODSTCOSR | CFLCHART var var var
1 1902001 . . SN
2 1802041 . . N
3 1902103 . . 90 M
4 1903001 . . SN
& 1903041 . . SN
B 1903101 . . 90 M
7 1804001 I
3 1904041 . . SN
9 1904102 . . 93 M
10 1906002 . . I
1 1906102 _ _ |
Yariable(s): . ... 4
E Egggil & campus [&)CHD(D)STCDQR | I
&5 CLODSTCO9R | Chats... |
14 1907101 . . & CANSTCOSR |T|
15 1907107 74 . & CFLCHART S =
16 1907110 74 . | + |
17 1908002 -
18 1908041 . .
19 1908101 63 40
B 1908102 B8 40 |:| Display frequency tables
21 1909001 . .
22 1909101 . . ok || peste || Reset || cencel || el
23 2901001 . . T 10

\/ Statistics

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around the
mean. Skewed data involve having either mostly high scores with a few low ones or having mostly
low scores with a few high ones.] Readers are referred to the following sources for a more de-
tailed definition of skewness: http://www.statistics.com/index.php?page—=glossary&term id=356 and
http://www.statsoft.com/textbook /basic-statistics /#Descriptive%20statisticsb

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to 43, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around the
mean. This time, the data are piled up higher than normal around the mean or piled up higher than
normal at the ends of the distribution.] Readers are referred to the following sources for a more de-
tailed definition of kurtosis: http://www.statistics.com/index.php?page—glossary&term id—326 and
http://www.statsoft.com/textbook /basic-statistics /#Descriptive%20statisticsb

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset
is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside
of this +/-3 range, the dataset is not normally distributed.

* Continue

* OK

Ohttp://cnx.org/content/m37333 /latest /figure7.2.PNG /image
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Zi TAKS_2009.say [DataSet1] - SPSS Statistics Data Editor
File  Edit View Data Transform  Analyze Graphs  UWities  Add-ons Window  Help

cHE E 00 68k 4 A E4F 900 ¥

|23: |

CAMPLUS | CHODATROS CLODATROS| CWODATROSH
R R var var var var var var var

1 1902001

2 1902041 . . .

3 1902103 . . 97

4 1903001

& 1903041 . . .

B 1903101 89 : 7 =l

7 1804001 rPercentile Values ———— Central Tendency

8 1904041 . . .

5 1804102 . . &7 L] quarties [ taean

10 1906002 . . . ER [ cut poirts for: equal groups [ Median 2]
1 1906102 . . a8

12 1907001 g [ ] percentiles): l:l [ Mo j
13 1807041 . . . [ 2w | [ 5um B
14 1907101 . . . | Change | j
15 1907107 g2 33 N | R |

16 1907110 g2 33 N

17 1908002

18 1908041 [ walues are group midpaints

19 1908101 57 . o9 rDispersion rDistribution

v

20 1908102 57 . =0 |:| Std. devistion |:| Minirmum Skewwness
21 1909001 . . .
g 1909101 70 [ ] wariancs [ Msgimum —
23 2901001 . . . [ Range []sE. mean
24 2901002 . . .
a5 2601041 i Cortinue I ’ Cancel ] ’ Help ]
26 2901101 . . .
7 20M11n4 7q " a9 11

8.2.2 Step Two:

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3).
Note that each variable below has its own skewness value and its own kurtosis value. Thus, a total of
three standardized skewness coefficients and three standardized kurtosis coefficients can be calculated from
information in the table below.

CHO005TCO09R. | CLOO5TCO9R | CW005TC09R
N Valid 3125 1805 1877
Missing | 5197 6517 6445
Skewness -1.129 -.479 -2.197
Std. Error of Skewness | .044 .058 .056
Kurtosis 1.818 -.412 6.991
Std. Error of Kurtosis | .088 115 113

Table 8.1: Skewness and Kurtosis coefficients

Uhttp://cnx.org/content /m37333 /latest /figure7.3.PNG /image
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Standard Coefficients Calculator
Copy variable #1 and #2 into the skewness and kurtosis calculator
-'-:,;\, = s Microsoft Excel
. Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
= ‘*' == Arial o -~ F== =) Wrap Text General - EI
=2 Copy —— =
sEsc F rormat painter || B4 T 7| MR R S == 3 Merge & Center ~ ||| = % || %8 <% lf;ﬁ'g?nf;a"
Clipboard [F Font {F] Alignment L] Mumber &
F25 -( k|
i#] Copy of Skewness_8&_ Kurtosis_Calculator [Read-Only] [Compatibility Mode]
A B C D E F G H
1 Students with learning disabilities
2 Variable #1 Variable #2
3 Skewness
4 5td. Error of Skewness
5 #OIV/0! #OIW/O!
] Variable #1 Variable #2
7 Kurtosis
8 Std. Error of Kurtosis
9 #OI/O! #OI/O!
10
1 Students with Mental Retardation
12 Variable #1 Variable #2
13 Skewness
14 5Std. Error of Skewness
15 #OIV/O! #OI/Q
16 Variable #1 Variable #2
17 Kurtosis
18 Std. Error of Kurtosis
19 #OIV/0! #OIW/O!
20
21 Students who did not qualif
22 Variable #1 Variable #2
23 Skewness
24 5td. Error of Skewness
25 #OI/0! #ON/O! I _|
26 Variable #1 Variable #2
27 Kurtosis
28 5td. Error of Kurtosis
29 #OIV/O! #OIW/O
30
K]
32 Copy and paste output chart into an Excel File. You can then copy and past the coefficients into the appropriate blocks 12

/ Charts (these are calculated only if you wish to have visual depictions of skewness and of kurtosis-they
are not required)
* Histogram~ with normal curve (not required, optional)

2http://cnx.org/content /m37333 /latest /figure7.4.PNG /image



Zi TAKS_2009.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze Graphs  Lities  Add-ons  Window  Help
CHE T 00 B0k & Hh S6E S0 %
|23: |
CAMPUS | CHODATROZ| CLODATRO2 CWIOOD4TROSR
R R var var var var var var var
1 1902001
2 1902041 .
3 1902103 97
4 1903001
& 1903041 . .
53 1903101 89 97
7 1904001
8 1904041 .
9 1904102 a7 |
10 1908002 _ ~Chart Type 2|
11 1906102 g5
12 1907001 & campus & igne =
Charts...
13 1807041 () Bar charts
14 1907101 . . . )
O Pie charts
15 1907107 g2 33 N
16 1907110 g2 33 N () Histograms:
17 1508002 [ it normal curve
18 1908041 . .
19 1908101 57 50 TS
| Display freque
20 1908102 57 el (®) Frequencies () Percentages
21 1909001 . [ o elp
22 1909101 70 i Cortinue ” Cancel ” Help ]
23 2901001
13
74 | A0N10M7

8.2.3 Step Three:

Calculate Nonparametric Paired Samples ¢ -test on Data

L3http://cnx.org/content/m37333 /latest /figure7.5.PNG /image
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Zf TAKS_SCIENCE_gradeS.sav [DataSetl] - SPSS Statistics Daka Editor
File  Edit ‘“iew Data Transform | Analyze  Graphs  Uilities  Add-ons Window  Help
E?E E" h” ﬁig Reports ] @%‘ “‘ﬁf
|1 T CAMPUS |1 902001.0 Descriptive Statistics k
Q CAMPUS | CHODS Tehes * | cwoosTcosR | CFLCHART
1 1902001 Compare Means b N
2 1902041 General Linear Model b M
3 1902103 Generalized Linear Models — # a0lN
il 19030071 Mixed Models b N
5 1903041 Correlate b N
5] 1903101 Regrezzion b a0 1
7 19040071 Loglinear b N
8 1904041 Classity b N
g 1904102 Dimenzion Reduction b 93 N
10 1906002 sedle ¢ n
11 19065102 Monparametric Tests b E Chi-Souare. ..
12 1907001 Farecasting v | 04 Binomis..
13 1907041 Survival Rurs. .
14 1907101 Muttiple Response @ 1-Sample K-5..
15 1907107 Missing Yalue Analysis. . M 2 independert Samples..
16 1907110 huttiple Imputation K Independent Samples...
17 1908002 Guality Cortrol 2 Related Samples...
18 1908041 ROC Curve... BN K Relsted Sampies...
14 19058101 =] 40 83 N
o 100R1N72 FRA An A7 N 14

y/ Click on one dependent variable

* Arrow to send over to Test Pairs, Variable 1
y/ Click on second dependent variable

* Arrow to send over to Test Pairs, Variable 2

* OK

Mhttp://cnx.org/content/m37333/latest /figure7.6.PNG /image
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=i TAKS_SCIENCE_grade5.sav [DataSet1] - SPS5 Statistics Data Editor
Fil=  Edit “iew Data  Transform  Analyze  Graphs  UWilties  Add-ons  Windows  Help

CHE T 00 LER & s BE0F S0 %

1 campus |1202001 0
| campus |cHoosTcosR  cloosTcosR | cwoosTCOSR | CFLCHART var var var var
1 1902001 . . N
2 1902041 . . .
3 19022103 90 N
4 1903001
5 1903041 . . .
B 1903101 . . S0 N
7 1904001 . . .M
8 1904041 . . .M
’ 1904102 - =
10 1906002
Test Pairs:
il 1906102 : & campus Pair | wariablel | wvariable2 | [, SR
12 1807001 . & CHODSTCOSR 1 @b [CHODS.. g [CLODET.. |L|
13 1907041 . 2 |T|
14 1907101 . & croosTCosR 7]
15 1907107 74 |T|
1B 1907110 74
17 1908002 . Test Type
18 1908041 . Wllzosan
19 1908101 B3 [ sion
20 1808102 B8 -
21 1905001 |:| Marginal Homooeneity
2 1909101
23 2901001 . i Ok I[ Paste ” Resst ” Cancel ” Help ]
24 2901002 .
25 2901041 . . N
26 2901101 . . .M 15

8.2.4 Step Four:
Check for Statistical Significance

Test Statistics?

CLO05TCO09R

CHO005TCO9R
Z -34.8292
Asymp. Sig. (2-tailed) | .000

Table 8.2
a. Based on positive ranks.
b. Wilcoxon Signed Rank test
Numerical sentence is written as: z = -34.83, p < .001

L3http://cnx.org/content/m37333 /latest /figure7.7.PNG /image
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8.2.5 Step Five

Check for Effect Size
* Use the web-based calculator for effect size using the following website:
Effect Size Calculators for Basic and Multivariate Statistical Procedures!®

£ Effect Size Calculator - Windows Internet Explorer

G\r‘. =[] ritpitiwmen.uccs.duinfac iy Mbecker EIE Bl ==
Fie Edt View Favorkes Tooks  Help

Google~ v| hsearchwen - | @) | Bharetioced ] auon | e options

& Convert + B Selact

A4 4 @ Effeck Sze Calustor [ | G- - i v P G

Effect Size Calculators
Calculate Cohen's & and the effect-size correlation, ry;, using --
« means and standard deviations

+ independent groups ¢ test values and df

For a discussion of these effect size measures see Effect Size Lecture Notes

Calculate 4 and r using means and standard deviations

Calculate the vae of Cohen's o and the effect-size correlation, ry;, using the means and standard deviations of two groups (ireatment and Group 1 Group 2
controf) M, M,
Cohen'sd=M, - M,/ LA 5D, [ 5D, [

where pooled = Mo T+ e, /2]

£y =d/ 2dD +4) Cohen's d effect-size r

eersee

Note: d and Ty, are positive f the mean difference 15 n the predicted dwrection. 17

8.3 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

8.3.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often
neglected or not addressed by other authors and researchers. They point to the importance of doctoral
students "writing up their statistics" in a way that others can understand your reporting and as impor-
tantly, interpret the meaning of your significant findings and implications for the preparation and practice
of educational leadership. Slate and LeBouef provide you with a model for "writing up your nonparametric
paired samples t-test."

Click here to view: Writing Up Your Nonparametric Paired Samples t-test Statistics '8

6http:/ /www.uccs.edu/~faculty/Ibecker/
IThttp://cnx.org/content /m37333 /latest /figure7.8.png/image
18http://cnx.org/content/col11299/latest /
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Chapter 9

Conducting a Parametric One-Way
Analysis of Variance'

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

9.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

L This content is available online at <http://cnx.org/content/m37334/1.4/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

9.2 Conducting a Parametric One-Way Analysis of Variance

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com/hyperstat/ or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/

For this parametric analysis of variance procedure to be appropriately used, at least half of the standard-
ized skewness coefficients and the standardized kurtosis coefficients must be within the normal range (4 /-3,
Onwuegbuzie & Daniel, 2002). Research questions for which parametric analysis of variance procedures are
appropriate involve asking for differences in a dependent variable by group membership (i.e., more than two
groups may be present). The research question, “What is the difference in science achievement among ele-
mentary school students as a function of ethnic membership?” could be answered through use of an analysis
of variance procedure.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
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9.2.1 Step One:

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3)
v/ Split your file on the basis on your independent variable/fixed factor/grouping variable

£ TAKS_SCIENMCE_gradebS.sav [DataSetl] - SPSS Statistics Data Editor

File  Edit “iew | Data Transform  Analyze  Graphs  Uilities  Add-ons Window  Help
= E El' Ef Define Yariable Properties .. ﬁ_'l‘_ﬁ ﬁ % % . “‘ﬁ’
|1 CCAMPUS % Copy Data Properties..
o| B ew Custom attripute.. 0| CWOOSTCOSR | CFLCHART
& Define Dates... var
1 Define Multiple Response Sets. .. ) M
2 EE Idertify Duplicate Cases.. - M
3 a0 m
4 % Sort Cazes.. M
£ @ Sort Wariahles... n
E Tranzpose. ..
B ) a0 m
7 @ Restructure... N
g Merge Files ] N
g @E Angregate. . . a3
10 ¥ Copy Dataset ) M
" = Splt File... 95 N
[ @ Select Cazes... - M
13 i v . .M
Weight Cases...
1"‘1 AT . . . N
15 1907107 74 ) 91 M
16 1807110 74 : 91 N
17 1908002 ) ) .M
18 1908041 ) ) .M
9

After you do this, your screen should resemble the following:

9http://cnx.org/content /m37334/latest /figure8.1.PNG /image
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=i TAKS_SCIENCE_grade5.sav [Datasetl] - P55 Statistics Data Editor
File Edit “iew Data Transform  Analyze Graphs  UWilities  Add-ons Window  Help
cHE B 00 5k # A E6E S0 ¥
|1: campus 1302001 0
CAMPUS | CHODSTCOS| CLOOSTCOSE | CWOOSTCOSR CFLCHART
R war var var var
1 1902001 . . .M
2 1902041 . . .M
3 1902103 . . 90 N
4 1903001 . . .M
& 1903041 . . .M
5] 1903101 . . =
7 1904001 . . .M
g 1904041 . . bl =
ERT - ——— x
9 1904102 . . 9
10 1306002 : : & canpus (%) [tnalyze all cases, da not creste groups|
11 1906102 . . 9. |gh CHOOSTCO9R
O Compare groups
12 1907001 . . &b CLODSTOOSR
= 1907041 % ?’:\I‘_?:D:;;$9R () Organize output by groups
12 1907101 . . Groups Bazed on:
15 1907107 74 . 9 B
16 1907110 74 . 9
17 1908002 (®) Sort the file by grouping variables
18 1808041 . . () File iz already sorted
19 1908101 B3 40 gl
| Current Status: Analysizs by groups is off.
20 1908102 B3 40 i
21 1909001 . .
22 1902101 . . & i 0K ” Paste ” Reset ” Cancel ” Help ]
23 2901001 . .
24 2001002 N 10

Your screen will show that all cases are going to be analyzed and a “do not create groups”. You will need
to click the compare groups and move the independent variable over to the “Group Based on”. For most
ANOVA procedures, your independent or grouping variable will have more than two groups.

Ohttp://cnx.org/content/m37334 /latest /figure8.2.1.PNG /image
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=i *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor
File Edit “ieww Data Transform  Analyze  Graphs  Uiities  Add-ons Window  Help

CHE E o B & Ah E0F 30 Y|

|7 stazoz |0.002415220101 313482
group | id | age | recodage | wifsig | wivig wipig pc inf C
1 1 554 . . 93 100 86 8 12
2 1 ¥33 . . 82 78 90 7 4
3 1 734 . . fata] a1 99 7 7
4 1 735 . . 50 91 90 .
5 1 736 . . a1 78 a7 ] 5
5 1 554 . . 93 100 86 8 12
7 1 733 . . a2 78 a0 7 4
a8 1 734 . . fata] a1 99 7 7
: : = - | EET =
10 1 736 . .
11 1 40 . . & 1% () Analyze all cases, do not create groups
A f Students in S
2 - st T
L ! B4 B 1.00 & Wechsier Full Scale || () Organize oltput by groups
14 1 B24 B 1.00 ﬁ Werbal G Wechsler .. Groups Bazed on;
15 1 E28 5} 1.00 & Performance 10 (We... & Disabilty Group Membershio [
16 1 535 B 1.00 & Performance 1 (Pict...
17 1 B4 B 100 & verbal 1 (Informatio...
f Performance 2 (Coddi.. ® E - - -
18 1 B14 B 1.00 & Verbal 2 (Smilarties.. ot the file by grouping variables)
19 1 524 B 1.00 & Performance 3 (Pict... [v| () File is already sorted
e ! 628 B 1.00 Current Status: Analysizs by groups is off.
21 1 B35 5 1.00
22 1 564 5 1.00
23 1 522 4] 1.00 i Ok I [ Paste ] [ Reset ] [ Cancel ] [ Help ]
24 1 524 5 1.00 11
v/ Analyze

* Descriptive Statistics
* Frequencies

Uhttp://cnx.org/content/m37334 /latest /figure8.3.PNG /image
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i TAKS_Z?009.sav [Datasetl] - SP55 Statistics Data Editor
File  Edit “iew Data Transform m Graphs  Uilties  Add-ons Window  Help
‘C"E E" h# hﬁ-ﬂ Feports PE%‘ ’5’|
|1 S CAMPUS |19|:|2|:||:|1 o Descriptive Statistics b | 123 Frequencies...
CAMPLS | CHOD4 Tables v | Pl Descriptives...
= Compare Means ¥ '&- Explore... var
1 1902001 | Genersl Linesr Model b | crosstabs..
2 1902041 Generalized Linear Modelz — # El Ratio...
3 1902103 Mized Models b |[#] p-p picts..
4 1903001 Correlate v [ oapiots.
5 1903041 Regression b
B 1903101 Loglinesr 3
7 1904001 Clazsify ]
g 1904041 Dimension Reduction 3
4 1804102 Scale ]
10 1908002 Monparametric Tests b
11 1906102 Farecasting ]
12 1907001 Survival 3
13 1907041 Multiple Responze ]
14 1807101 [P Missing value Analysis...
15 1907107 Muttiple Impuistion ]
16 1907110 Guality Control 3
17 1808002 ROC Curve. .
18 19058041 . . .
19 1905101 a7 . a0 12

v/ Move over the dependent (outcome) variable

12http://cnx.org/content/m37334 /latest/figure8.4.PNG /image
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i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons Window  Help

cHA B 00 68k A A2 E6E 30 %

|1: campus 1202001 0
| camPus |croosTcosR  cLOOSTCOSR | CWODSTCOSR | CFLCHART var var var
1 1902001 . . SN
2 1902041 . . LM
3 1902103 . . 90 M
4 1903001 . . SN
& 1903041 . . SN
B 1903101 . . 90 M
7 1904001 . . SN
3 1904041 . . SN
9 1904102 . . 93 M
10 1906002 . . I
11 1906102 _ _ =
Yariable(s): L
5 oron | o [Fows e 2= ]
14 1807101 _ _ % E::;DSST:;DQ; | Gars. |
15 1907107 74 N - e
1B 1907110 74 .
17 1908002
18 1908041 . .
19 1908101 63 40
= 1908102 B8 4 |:| Dizplay frequency tables
21 1909001 . .
77 1909101 ) _ i Ok ” Paste ” Reset ” Cancel ” Help ]
23 2901001 . . T
24 2901002 . . M 13

y/ Click on Statistics
Your screen will now look like this

L3http://cnx.org/content/m37334 /latest /figure8.5.PNG /image
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=i *practice 5PSS database revised.sav [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze Graphs  Ulies  Add-ons  Window  Help
CHE T o0 LBk A A S6E 30 Y|
|1 : group ‘1 A
group id | age | recodage | wifsig | weivig wipig pc inf cod

1 1 654 . . 93 100 a5 8 12 53
2 1 733 . . g2 78 an 7 4 =3
3 1 734 . . a8 81 99 7 7 7
4 1 735 . . a0 91 an . . .
5] 1 736 . . a1 78 a7 9 53 10
53 1 654 . . 93 100 a5 8 12 53
7 1 733 a2 78 a0 7 4 5
5] 1 734 . . £ Frequencies: Statistics x| 7
9 1 735 : : -Percentile Values———  Central Tendency :
1? 1 ?js ’ BR [ Guartiles [ Mean = 12
12 1 5 | [ cut points for: egual groups [ Median j 7
13 2 109 é |:| Percerntilels): l:l D Moce 7| 1
14 2 574 g | e | [ sum il
14 2 75 & | Change | | 1
16 2 576 & [ Remove ] B
17 2 577 § 7
18 2 578 é |:| “alues are group midpoints &
19 2 579 é rDispersion rDistribution 5
= 2 o0 [ | std. devistion [ | Minimum Skewness !
21 2 581 . - - . =3
o] 2 587 . |:| Wariance |:| Marzimurm 2
23 2 i . — |:| Range |:| S.E. mean — 7
2 ? 103 I Continue I | Cancel | | Help | !
25 2 574 . . 1
26 2 575 . . 40 46 46 1 1 1 14

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around the
mean. Skewed data involve having either mostly high scores with a few low ones or having mostly
low scores with a few high ones.] Readers are referred to the following sources for a more de-
tailed definition of skewness: http://www.statistics.com/index.php?page—glossary&term id=356 and
http://www.statsoft.com /textbook /basic-statistics /#Descriptive%20statisticsb

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to +3, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around
the mean. This time, the data are piled up higher than normal around the mean or piled up higher
than normal at the ends of the distribution.] Readers are referred to the following sources for a more
detailed definition of kurtosis: http://www.statistics.com/index.php?page=glossary& term id=326
and http://www.statsoft.com /textbook /basic-statistics/# Descriptive%20statisticsb

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset
is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside
of this +/-3 range, the dataset is not normally distributed.

* Continue

* OK

Mhttp://cnx.org/content /m37334 /latest /figure8.6.PNG /image
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Note: Before you continue to another application you must “UNSPLIT” the files before
moving on to other steps:

v/ Data

v/ Split Files

v/ Analyze all cases, do not create groups

 OK

i *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Dakta Editor
File  Edt “iew Data Transform Analyze Graphs Uilties Add-ons  Window  Help

cHE B 60 L85k & Ad ScE 300 %

|7: stazaz |0.00241 52201 01313482
group | id | age | recodage | wifsig | Wit wipig pc inf cod

1 1 [£2F.) . . o3 100 a5 a 12

2 1 733 . . a2 78 a0 7

3 1 734 . . a4 a1 29 7 7

4 1 735 . . 90 N a0 .

& 1 736 . . 81 78 a7 9 53

53 1 G54 . . 93 100 a5 8 12

7 1 733 . . g2 78 a0 7 4

8 1 734 . . f=is] a1 93 7 7

9 1 735 . . — = = &
10 1 735

11 1 40 . . Fid 1%} () analyze all cases, do nat creste groups

2 ] I s | O s

[ ! B4 B 1.00 & Wechsler Full Scale | [ () Organize output by groups

14 1 624 B 1.00 f Werbal 12 (Wiechsler.. Groups Based on;

15 1 G258 5] 1.00 & Performance 1@ (We. . & Disahilty Group Membership [...
16 1 B35 5 1.00 f Performance 1 (Pict...

7 1 B4 B 1m0 & verbal 1 (Informatio...

18 1 B14 ] 1.00 & Performanc.e 2 (F:_Ddim (O] Eort the file by grouping variablesl

f “Yerbal 2 (Similarities. ..

19 1 B24 B 1.00 & Performance 3 (Pict... |v| () Eile is already sorted
gl 1 b8 B 1.00 Current Status: Analysis by groups is off.
M 1 F35 5 1.00
22 1 G4 G 1.00
23 1 022 5] 1.00 i oK I ’ Paste ] ’ Reset ] ’ Cancel ] [ Help ]
24 1 524 53 1.00
25 1 619 53 1.00 7B 58 93 9 3
% 1 123 7 100 &0 76 &7 5 7 15

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3).
Note that each variable below has its own skewness value and its own kurtosis value. Thus, a total of
three standardized skewness coefficients and three standardized kurtosis coefficients can be calculated from
information in the table below.

Bhttp://cnx.org/content/m37334 /latest /figures.7.PNG /image
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Skewness and Kurtosis Coefficients

CHO005TCO09R | CLO0O5TCO9R | CW005TCO9R
N Valid 3125 1805 1877
Missing 5197 6517 6445
Skewness -1.129 -.479 -2.197
Std. Error of Skewness | .044 .058 .056
Kurtosis 1.818 -.42 6.991
Std. Error of Kurtosis | .088 115 113
Table 9.1

Copy skewness and kurtosis information into the skewness and kurtosis calculator

VARIANCE



A c.;':!.\" = s Microsoft Excel
- Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
°\€ o Arial |10 A= I|§/'| = Wrap Text General - :I
=2 Copy = = = o= <0 08| C
s F Format Painter | | B L0 || -] - A EE E i5|| i Merge & Center - ||| $§ ~ % v || %8 3% e
Clipboard (] Font (] Alignment {F] Mumber (]
| F25 - 5|
i#] Copy of Skewness_&_Kurtaosis_Calculator [Read-Only] [Compatibility Made]
A B & D E F G H

1 Students with learning disabilities

2 Variable #1 Variable #2

3 Skewness

4 Std. Error of Skewness

5 #OI0! #OIVio!

6 Variable #1 Variable #2

7 Kurtosis

8 Std. Error of Kurtosis

9 #0I\VVo! #DIV/0!

10

11 Students with Mental Retardation

12 Variable #1 Variable #2

13 Skewness

14 Std. Error of Skewness

15 #OINYO! #DIV/0!

16 Variable #1 Variable #2

17 Kurtosis

18 Std. Error of Kurtosis

19 #OIV0! #DIW/0!

20

21 Students who did not qualif

22 Variable #1 Variable #2

23 Skewness

24 Std. Error of Skewness

25 #OIVo! #DIV/o! I _l

26 Variable #1 Variable #2

27 Kurtosis

28 Std. Error of Kurtosis

29 #OI0! #OIVio!

30

Kl

32 Copy and paste output chart into an Excel File. You can then copy and past the coefficients into the appropriate blocks
33

9.2.2 Step Two

Compute Descriptive Statistics on the Dependent Variable

* Do so via the ANOVA procedure

123

* Note. Do not use the ANOVA statistical significance information provided in the output. Use only the

Ms, SDs, and ns.

* The screen shot will occur in the next step (Mean and standard deviation)

9.2.3 Step Three

Conduct Analysis of Variance
v/ Analyze
/ General Linear Model

6http://cnx.org/content/m37334 /latest /calc. PNG /image
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+/ Univariate

Z% *practice SPSS database revised.sav [DataSet1] - SPSS Skatistics Data Editor

File  Edit “iew Data  Transform | &nalyze Graphs  Uilties  Add-ons Window  Help
EE E’ hl"" ﬁtmiﬁ Repotts ] ﬁ%‘ iﬁ
|7: stazoz (00024152201 Deseriptive Statistics ’
graup | id Tales g | wifsig | Wl wipig pe

1 1 Compare Means ¥ o 100 a5
B 1 General Linear Mode| L EEH’] Univatiste... an
3 1 Generalized Linear Models 4 ﬁbﬂ fultivariate. . ele]
4 1 Mixed Models L Eé’é‘ Repeated Measures... ap
e 1 Correlate g “ariance Components... a7
B 1 Regression g 93 00 26
7 1 Laglinear ’ B2 78 90
5 1 Classify g 58 a1 99
g 1 Ditmension Reduction [ an 91 a0
10 1 Sele g 81 78 87
11 1 Monparametric Tests 4 5 a8 a7
12 1 Forecasting ’ B3 85 B3
13 1 Survival g a0 31 30
14 1 hiultiple Responze [ 103 a3 108
15 1 @ Miszing Yalue Analysis. . 95 99 91
15 1 Multtiple Imputation ] 106 o8 115
17 1 Guality Control ] 95 93 99
18 1 ROC Curye... a0 91 a0
19 1 B24 G 1.00 103 98 108
20 1 B28 B 1.00 95 99 91
21 1 B35 G 1.00 106 93 15
> 1 B64 B 1.00 95 93 99 17

v/ Dependent variable is sent over to the top box, titled dependent variable
v/ Grouping Variable is sent over to the fixed factor box

IThttp:/ /cnx.org/content/m37334 /latest /figure8.8. PNG /image
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i *practice SPSS database revised.say [DataSet1] - SPSS Statistics Data Editor
File Edit “iew Data Transform  Analyze Graphs  Uilties  Add-ons  Window  Help

cHA T 00 LRk A A3 E0F 300 %

|7 stazoz |0.0024152201 01313482
group | id | age | recodage | wifsig | weivig wipig pc inf cod

1 1 G54 . . 93 100 85 8 12 53

2 1 733 . . g2 78 90 7 4 5

3 1 734 . . aa 81 99 7 7 7

4 1 735 . . a0 91 90 . .

5 1 736 . . 81 78 a7 9 10

B 1 G54 . . 93 100 85 8 12 53

7 1 733 . . g2 78 90 7 5

8 1 734 . a3z a1 EE] 7 7

) 1 75 =

10 1 7I5 . | Dependent Variable: 10

T 1 a0 & || | -» | & verbal 12 (Wechsler Ve... S 5

: ol £ge of Students in 5., . ) Corfrasts...
12 1 5 : &5 Recoded Age Into © _IX&E:‘ cecore) Plat 7
Disakility Group Membe... ts...

13 1 514 B 1.00 | wiechsler Full Scale | @ oy Lroup eme g

14 1 F24 5 1.00 y Perfarmance |G (W, [ Post Hoc... ] 11

15 1 528 B 1.0 |& Performance 1 (Pt Rendom Factor(s): | oseee ||
& verbal 1 (nformatio... [ [ — ] 19

18 1 635 B o & Performance 2 (Codi... | 'Y |

17 1 564 3 1.00 | & verbal 2 (Similarities... 8

18 1 B14 ] 1.01 |4 Performance 3 (Pict... : g
& " . Covariste(s):

19 1 524 53 1.0 59 “erbal 3 (Arithmetic)... 11

a1 1 o8 g ' Performance 4 (Bloc... | - | 12
& Serbal 4 CYocakbular ...

2 1 635 & 1.0 & Performance 5 (Chje.. . 19

2 1 BB4 B 10016 verbal ccamrere.. | | [ | st 8

2 1 522 B iy [EnRee— — 1

24 1 524 5 1.00 i oK I [ Paste ] [ Reset ] [ Cancel ] [ Help ] 10

25 1 619 53 1.06 o o T = T 17 18

v/ Options

+/ Descriptive Statistics
/ Estimate of effect size
v/ Continue

18http://cnx.org/content/m37334 /latest /figure8.9.PNG /image
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VARIANCE
Zi practice SP5SS database revised.say [DataSet1] - SPSS Statistics Data Editor
File  Edit View Data Transform  Analyze Graphs  UWities  Add-ons Window  Help
cHA B 00 EEk A Ah S6E $00 |
|1 > group |1 0
| group | id | age | recodage | wifsig | wivig wipig pc inf cod
101 1 654 . . 93 100 86 8 12 53
102 1 G55 8 1.00 86 84 N 2 =3 12
103 1 B56 8 1.00 73 73 78 4 53 53
104 1 657 " 3.00 96 104 89 10 " 53
105 1 G55 15 4.00 86 78 93 8 =3 "
106 1 G55 9 2.00 === = = = = 8
=l
107 1 660 9 2.00 ] ] 10
108 1 BE 15 400 E: Marginal Means g
109 1 BEZ2 g 2.0 m Factor(s) and Factor Interactions: Display Means for: x| 11
110 1 563 B 1o | |[CYERALL) gk ]|
Group
11 1 664 B 1.0 ﬁ DK
112 1 GBS 16 4.0 & j 53
13 1 115 13 400 |4 12
114 1 BE7 13 A0 |& [] compare main effects j g
115 1 [olata 14 4.0 g Confidence interval adjustment: j 7
116 1 £69 7 100 1% s -] e
17 1 670 13 4.0 & 10
118 1 B71 9 201 | [Display B
119 1 72 a 1.00 é Descriptive statistics [ ] Homogeneity tests 12
120 1 B73 148 4.00 g Estimates of effect size [ spread vs. level plat 3
121 1 674 7 1.00 & [ observed power [] Residual plat
122 1 675 12 30 é [ ] Parameter estimates [ Lack of fit .
123 1 B75 10 20 = [ ] contrast coefficiert meatrix [] General estimable function i
124 1 677 14 4.0 8
125 1 E78 11 ] A— Significance leyvel: Confidence intervals are 95 0% L1 2
126 1 679 g 2.00 i Continue ” Cancel ” Help
127 1 B0 10 2.00 5 19
v/ Post Hoc
\/ Schefté
4/ Click on variables on which you want the Post Hoc Tests
v/ Continue
J/ OK

Ohttp://cnx.org/content /m37334/latest /overal. PNG /image
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=i *practice 5PSS database revised.sav [DataSet1] - SP5S Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  Ulities  Add-ons  Window  Help

cHE B 60 8k # Ad EGE S0 %

|7 stazoz |0.00241522010131 3482
group | ] | age | recodage | wifsig | wivig] wipig pc inf cod

1 1 G54 . . 93 100 86 8 12 53
2 1 733 . . g2 78 90 7 4 5
3 1 734 . . ais] 81 99 7 7 7
4 1 735 a0 91 a0
5 1 736 . . a1 78 a7 9 53 10
B 1 G54 . . 93 100 86 8 12 53

# 1 733 . BBl =i Univariate: Post Hoc Multiple Comparisons for Obseryved Mea; x| 5
E ! 734 : ! Factor(z): Post Hoc Tests for: be | 7
9 1 735 . araup p— .
10 1 736 . 10
1 1 a . 2
12 1 5 . 7
13 1 614 53 1.0 9
14 1 524 53 1.0 ~Equal Variances A | 1
15 1 E28 B .0 [L=p [ s-nK [ waller-Duncan 12
g ! B35 B 0 [Jgonferroni ] Tukey Type IType Il Errar Ratio: 19
17 ! Bed . 1.0 [ sidak [ Tukey's-b [ Dunnett 8
18 1 614 53 1.0 —— 9
19 1 524 5 1.0 L] guncen CorolCategory, [Last <] 11
o 1 o 5 1l [REGW-F [ | Hochberg's GT2 FBS‘ 12
> 1 . 5 Tl CIREGw-a []Gabriel (@) 2-sided () = Cortral () = Contral 19
2 ! B64 B 1.0 rEqual Variances Mot A i B
23 1 522 B 1.00 1
o4 1 524 g 1 |:| Tamhane's T2 |:| Dunnett's T3 |:| Games-Howell |:| Dunnett's C 10
25 1 619 3 1.06— i Continue I [ Cancel ] [ Help ] — 17
26 1 123 7 1.00 17
27 1 278 7 1.00 1058 101 103 10 9 10
28 1 599 7 1.00 7B a3 72 5 8
29 1 602 7 1.00 I 76 g1 9 2 6 20

9.2.4 Step Four

Check for Statistical Significance

1. Go to the ANOVA table and look at the far right column labeled Sig to check for statistical significance.

2. If you have any value less than .05 then you have statistical significance. Remember to replace the third
zero with a 1, if the sig value is .000 (i.e., if the sig value reads as .000, replace the third 0, so it reads
as .001).

3. Numerical Sentence = F(df between, df within)s,=g,F value,sppsp<sp-001.

4. The outcome of the ANOVA, F (2,1179) = 503.22, p = .001, was . . . .

Dependent Variable: Verbal IQ (Wechsler Verbal Intelligence 3)

Tests Between-Subjects Effects

Source Type I1 | Df Mean F Sig. Partial Eta
Sum of Square Squared
Squares

continued on next page

20http://cnx.org/content/m37334/latest /figure8.11.PNG /image
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Corrected 101503.093* | 2 50751.547 503.219 .000 461
Model
Intercept 6366052.170 | 1 6366052.170 | 63121.595 .000 .982
group 101503.093 | 2 50751.547 503.219 .000 .461
Error 118906.620 1179 100.854
Total 7405615.000 | 1182
Corrected 220409.713 1181
Total
Table 9.2

a. R Squared = .461 (Adjusted R Square = .460)

9.2.5 Step Five

1. Partial Eta? is the effect size n 2

2. Cohen (1988)

.01 - .059 = small effect size

.06 - .139 = moderate effect size

.14 and above = large effect size

Note. n 2 cannot be greater than 1.00. Therefore, a 0 should not be placed in front of the decimal point.

9.2.6 Step Six:

Narrative and Interpretation

. F value

. degrees of freedom for groups and for participants
. p value

. Post hoc results

. M, SD, and n for each group (in a table)

Tk W N =

9.3 Writing Up Your Statistics

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

9.3.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often
neglected or not addressed by other authors and researchers. They point to the importance of doctoral stu-
dents "writing up their statistics" in a way that others can understand your reporting and as importantly,
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interpret the meaning of your significant findings and implications for the preparation and practice of edu-
cational leadership. Slate and LeBouef provide you with a model for "writing up your parametric ANOVA
statistics."

Click here to view: Writing Up Your Parametric One Way ANOVA Statistics %!

9.4 References

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence
Erbaum

Hyperstats Online Statistics Textbook. (n.d.) Retrieved from http://davidmlane.com /hyperstat />

Kurtosis. (n.d.). Definition. Retrieved from http://www.statistics.com /index.php?page—glossary&term id=32623

Kurtosis. (n.d.). Definition of normality. Retrieved from http://www.statsoft.com/textbook/basic-
statistics/#Descriptive%20statisticsb?4

Onwuegbuzie, A. J., & Daniel, L. G. (2002). Uses and misuses of the correlation coefficient. Research in
the Schools, 9(1), 73-90.

Skewness. (n.d.) Retrieved from http://www.statistics.com /index.php?page=glossary&term _id=35625

Skewness. (n.d.). Definition of normality. Retrieved from http://www.statsoft.com/textbook/basic-
statistics/#Descriptive%20statisticsb?°

StatSoft, Inc. (2011). Electronic statistics textbook. Tulsa, OK: StatSoft. WEB:
http://www.statsoft.com /textbook /27

2lhttp://cnx.org/content/col11299/latest /

22http://davidmlane.com/hyperstat/
23http://www.statistics.com/index.php?page—glossary&term id=326
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Chapter 10

Conducting a Nonparametric One-Way
Analysis of Variance'

NOTE: This chapter has been peer-reviewed, accepted, and endorsed by the National Council of
Professors of Educational Administration (NCPEA) as a significant contribution to the scholar-
ship and practice of education administration. Formatted and edited in Connexions by Theodore
Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State University, and
Thomas Kersten, Roosevelt University.

10.1

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups >

Authors Information

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student dis-
sertation committees. Recently, Dr. Slate created a website Writing and Statistical Help* to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

L This content is available online at <http://cnx.org/content/m37335/1.6/>.
2http:/ /my.qoop.com/store/ NCPEA-Publications-1781472103076212/
3http://my.qoop.com/store/ NCPEA-Publications-1781472103076212/
4http://www.writingandstatisticalhelp.com
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Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University where
she teaches developmental reading courses. She recently completed her doctoral degree in Reading,
where she conducted a 16-year analysis of Texas statewide data regarding the achievement gap. Her
research interests lie in examining the inequities in achievement among ethnic groups. Dr. Rojas-
LeBouef also assists students and faculty in their writing and statistical needs on the website Writing
and Statistical Help.?

Editors Information

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications® , the Founding Editor of Education Leadership Review,” and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

Thomas Kersten is a Professor at Roosevelt University in Chicago. Dr. Kersten is widely published
and an experienced editor and is the author of Taking the Mystery Out of Illinois School Finance® , a
Connexions Print on Demand publication. He is also serving as Editor in Residence for this book by
Slate and LeBouef.

10.2 Nonparametric One-Way Analysis of Variance

In this set of steps, readers will calculate either a parametric or a nonparametric statistical analysis, depend-
ing on whether the data for the dependent variable reflect a normal distribution. A parametric statistical
procedure requires that its data be reflective of a normal curve whereas no such assumption is made in the use
of a nonparametric procedure. Of the two types of statistical analyses, the parametric procedure is the more
powerful one in ascertaining whether or not a statistically significant difference, in this case, exists. As such,
parametric procedures are preferred over nonparametric procedures. When data are not normally distributed,
however, parametric analyses may provide misleading and inaccurate results. According, nonparametric anal-
yses should be used in cases where data are not reflective of a normal curve. In this set of steps, readers are
provided with information on how to make the determination of normally or nonnormally distributed data.
For detailed information regarding the assumptions underlying parametric and nonparametric procedures,
readers are referred to the Hyperstats Online Statistics Textbook at http://davidmlane.com/hyperstat/ or
to the Electronic Statistics Textbook (2011) at http://www.statsoft.com /textbook/

For this nonparametric analysis of variance procedure to be appropriately used, at least half of the
standardized skewness coefficients and the standardized kurtosis coefficients must be outside the normal
range (+ /-3, Onwuegbuzie & Daniel, 2002). Research questions for which nonparametric analysis of variance
procedures are appropriate involve asking for differences in a dependent variable by group membership (i.e.,
more than two groups may be present). The research question, “What is the difference in science performance
among middle school students as a function of ethnic membership?” could be answered through use of a
nonparametric analysis of variance procedure.

Shttp://www.writingandstatisticalhelp.com
6http:/ /www.ncpeapublications.org
“http://ncpeapublications.org/about-elr.html
8http://cnx.org/content/col10606/latest /
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10.2.1 Step One:

v/ Split your file on the basis on your independent variable/fixed factor/grouping variable

Zi TAKS_SCIENCE_gradebS.sav [DataSetl] - SP55 Statistics Data Editor

File Edit “iew | Data Transform  Analyze Graphs  Uilties  Add-ons Window  Help
= E EI" W Define Wariahle Properties.. EI} E % % ‘ alar
|1 S CAMPLUS % Copy Data Properties...
| B v Custom attipte... D | CWOOSTCOSR | CFLCHART
E. Define Dates...

1 Define Muttiple Rezponze Sets. ) M

2 B Idertity Duplicate Cases.. . N

3 a0

%1—, Sort Caszes...

4 M

5 @ Saort Variables. . I

5 E Transpase... . a0 i

7 % Restructure ... i

a herge Files L . Y

g @E Aogregate. . . 93 1

10 E Copy Dataset . M

i = spit File... 93N

e ﬁ Select Cases... N

13 i e .M

Wieight Cazes...

1"1 [Jee S R | . . . N

15 1907107 74 . 891 1

16 1907110 74 . 891 1

17 1908002 . . .M

18 1908041 . . .M

19 1905101 BE 40 83 M

20 1908102 Bb 40 83 M

21 1903001 . . .M

22 18903101 . 89 M 9

After you do this, your screen should resemble the following:

9http://cnx.org/content /m37335/latest /figure9.1. PNG /image
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=i TAKS_SCIENCE_grade5.sav [Datasetl] - P55 Statistics Data Editor
File Edit “iew Data Transform  Analyze Graphs  UWilities  Add-ons Window  Help

cHE B o0 =5k & 4 E6E 300 %

|1: campus 1302001 0
CAMPUS | CHODSTCOS| CLOOSTCOSE | CWOOSTCOSR CFLCHART
R wWar var var var
1 1902001 . . .M
2 1902041 . . .M
3 1902103 . . 90 N
4 1903001 . . .M
& 1903041 . . M
5] 1903101 . . =
7 1904001 . . .M
g 1904041 . . bl =
ERT - ——— x
9 1904102 . . 9
1a 1906002 : : & campus (%) [tnalyze all cases, da not creste groups|
11 1906102 . . 9. |gh CHOOSTCO9R
O Compare groups
12 1907001 . . &b CLODSTOOSR
= 1907041 % ?’:\I‘_?:D:;;$9R () Organize output by groups
12 1907101 . . Groups Bazed on:
15 1907107 74 . 9 B
16 1907110 74 . 9
17 1908002 (®) Sort the file by grouping variables
18 1508041 . . () File iz already sorted
19 1908101 B3 40 gl
| Current Status: Analysizs by groups is off.
20 1908102 B3 40 i
21 1909001 . .
22 1902101 . . & i 0K I ’ Paste ] ’ Reset ] ’ Cancel ] [ Help ]
23 2901001 . .
24 2901002 . . oM 10

Your screen will show that all cases are going to be analyzed and a “do not create groups”. You will need
to click the compare groups and move the dependent variable over to the “Group Based on”.

1Ohttp://cnx.org/content/m37335/latest /figure9.2.PNG /image



Lt TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Dakta Editor
File Edit “iew Data Transform

Analyze  Graphs  Lbilities  Add-ons Window  Help

CHE T 00 EE # Hh ELH $00 %

[1: campus 18020010
CAMPUS | CHOOSTCOS| CLOOSTCOSR | CWOOSTCOSE CFLCHART ]
R war war war war wE
1 1902001 N
2 1902041 N
3 1902103 90 M
4 1903001
5 1903041 .
B 1903101 90 M
7 1904001 M
g 1904041 hl
[LisplitFile B =
&) 1904102 9]
10 1906002 & campus () Anakyze sl cases, do not create groups
11 1906102 90 | gh CLODSTCOSR ® Compare groups
12 1907001 &b CRDDSTCOIR o
Organize output by groups
13 1907041 da CFLCrART = PR
Groups Based on;
14 1907101 : | cHoosTCogR
15 1907107 74 9
16 1907110 74 9
17 1908002 (%) Sort the file by grouping variables
18 1805041 . . O File iz already sorted
19 1908101 53 40 8l
| Current Status: Analysis by groups is off.
20 1908102 Jata] 40 a8l
21 1909001
22 1909101 & i OK I ’ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]
23 2901001
x Click OK
v/ Analyze

* Descriptive Statistics

* Frequencies

Mhttp://cnx.org/content/m37335 /latest /figure9.3.PNG /image
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&i TAKS_Z009.sav [DataSet1] - SPS5 Statistics Data Editor

File Edit Miew Data Transform | Analyze  Graphs  Wilties  Add-ons Windoww  Help
EE E hl'* ﬁﬁg Repartz DE%‘ "ﬁf|
|1 L CAMPUS |1g|:|2|:||j1 n Descriptive Statistics b | 123 Frequencies...
CAMPUS | cHOO4 Tables ¥ |yl Descriptives...
R Compare Means 4 B@ Explore... Y
1 1902001 ] General Linear Model r @ Crozstabs..
2 1902041 Generalized Linear Modelz b El Ratio...
3 1902103 Mized Mocels b ([#H pppicts
4 1503001 Correlate v [ oo piots.
& 1903041 Fearession 3
] 1903101 Loglinesr »
7 15904001 Clazsify »
=i 1904041 Dimension Recduction }
9 1904102 Scale »
10 1905002 Monparametric Tests »
1 1906102 Farecasting ]
12 1907001 Survival )
13 1907041 Multiple Response }
14 1907101 Mizssing Value Analysis. .
15 1907107 MLttt ImpLtstion »
16 1907110 Gty Control 3
17 1808002 ROC Curye.
18 15905041 . . .
19 1908101 a7 . a0
20 1908102 a7 . o0 b

v/ Move over the dependent (outcome) variable

2http://cnx.org/content /m37335/latest /figure9.4.PNG /image
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i TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons Window  Help

cHA B 00 68k A A2 E6E 30 %

|1: campus 1202001 0
| camPus |croosTcosR  cLOOSTCOSR | CWODSTCOSR | CFLCHART var var var
1 1902001 . . SN
2 1902041 . . LM
3 1902103 . . 90 M
4 1903001 . . SN
& 1903041 . . SN
B 1803101 . _ 90N
7 1904001 I
3 1904041 . . SN
9 1904102 . . 93 M
10 1906002 . . I
11 1906102 _ _ =
Yariable(s): L
5 oron |  [Fows e 2= ]
14 1807101 _ _ % E::;DSST:;DQ; | Gars. |
15 1907107 74 N - e
1B 1907110 74 .
17 1908002
18 1908041 . .
19 1908101 63 40
= 1908102 B8 4 |:| Dizplay frequency tables
21 1909001 . .
77 1909101 ) _ i Ok ” Paste ” Reset ” Cancel ” Help ]
23 2901001 . . 1 "

1

y/ Click on Statistics
Your screen will look like this.

L3http://cnx.org/content /m37335 /latest /outcome.PNG /image
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Zi *practice SPS5 database revised.sav [DataSet1] - SPSS Statistics Data Editor
File  Edit “iew Data Transform  Analyze  Graphs  UWities  Add-ons Window  Help

cHE B 60 L6k 4 A3 E6E 30 ¥

|1 :group |1 A
| group | id | age | recodage | wifsig | weivig i pc inf cod
1 1 G54 . . 23 100 a5 g 12
2 1 733 . . g2 T a0 7 4
3 1 734 . . i a1 a5 7 7
4 1 735 . . 0 9 a0 . .
& 1 736 . . 81 78 a7 9 53
B 1 G54 . . 93 100 86 8 12
7 1 733 . . g2 78 a0 7 4
a 1 734 . . £ Frequencies: Statistics x|
9 1 735 rPercentile Yalues ——— Central Tendency
1 ? 1 ?jg m |:| Guartiles |:| tdean x|
12 1 5 [ cut points far: equsl groups [ Median
= 5 109 g [] percertilers: l:l [ Macke j
dl [ e | [ ] 5um j
14 2 574 & = :]
15 2 575 & | ghange_|
16 2 576 & | Eemove |
17 2 £77 §
18 2 578 é |:| “alues are group midpoints
19 2 579
= 5 £a0 L& rDispersion rDistribution
2 3 51 |:| Std. deviation |:| hdinirmum Skewness
27 2 5872 _ |:| “ariance |:| Mazimum
23 2 i — |:| Range |:| S.E. mean —
24 2 109 -
i Continue I ’ Cancel ] ’ Help ]
25 2 574 14

* Skewness [Note. Skewness refers to the extent to which the data are normally distributed around the
mean. Skewed data involve having either mostly high scores with a few low ones or having mostly
low scores with a few high ones.] Readers are referred to the following sources for a more de-
tailed definition of skewness: http://www.statistics.com/index.php?page=glossary&term id=356 and
http://www.statsoft.com /textbook /basic-statistics /# Descriptive %20statisticsb

To standardize the skewness value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the skewness value from the SPSS output and divide it by
the Std. error of skewness. If the resulting calculation is within -3 to +3, then the skewness of the
dataset is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is
outside of this +/-3 range, the dataset is not normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are normally distributed around the
mean. This time, the data are piled up higher than normal around the mean or piled up higher than
normal at the ends of the distribution.] Readers are referred to the following sources for a more de-
tailed definition of kurtosis: http://www.statistics.com/index.php?page=glossary&term id=326 and
http://www.statsoft.com /textbook /basic-statistics /# Descriptive%20statisticsb

To standardize the kurtosis value so that its value can be constant across datasets and across studies, the
following calculation must be made: Take the kurtosis value from the SPSS output and divide it by the
Std. error of kurtosis. If the resulting calculation is within -3 to +3, then the kurtosis of the dataset
is within the range of normality (Onwuegbuzie & Daniel, 2002). If the resulting calculation is outside
of this +/-3 range, the dataset is not normally distributed.

* Continue

* OK

Mhttp://cnx.org/content /m37335 /latest /figure9.6. PNG /image
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Note: Before you continue to another application you must “UNSPLIT” the files before
moving on to other steps:

v/ Data
v/ Split Files
v/ Analyze all cases, do not create groups

 OK

4t TAKS_SCIENCE_grade5.sav [DataSet1] - SPSS Statistics Dakta Editor
File  Edit “iew Data Transform  Anaslyze  Graphs  UWilties  Add-ons  Window  Help

cHA B 00 60k # A SE6E 30 %

|1 campus 1802001 0
CAMPUS | CHOOSTCOS| CLOOSTCOSR | CWOOSTCOSR CFLCHART
R war war war war
1 1902001 . . N
2 1902041 . . N
3 1902103 . . 90 N
4 1903001 . . N
5 1903041 . . N
B 1903101 . . 90 N
7 1904001 . . N
8 1904041 . . nl
5 1904102 _ _ ol spiitrile x|
10 1906002 : : & campus (3) [8nalyze all cases, da not creste groups)|
1 1906102 . . 90 | g CHODSTCOSR O Gompare groups
12 1907001 . . b CLOOSTCOR N
= 1907041 % CWIOD5STCO9R O Organize output by groups
” 1907101 . . @a CFLCHART Groups Based on;
15 1908002 . . | - |
16 1908041
17 1909001 Sort the file by grouping variskles
18 1909101 . . 8¢ () File is already sorted
19 2901001
Current Status: Compare: CHOOSTCOIR
20 2901002
21 2901041 . .
22 2901101 . . i OK I ’ Paste ] [ Reset ] ’ Cancel ] ’ Help ]
23 2901105 .
24 3801001 . . N
25 3902001 . . N 15

Check for Skewness and Kurtosis values falling within/without the parameters of normality (-3 to +3).
Note that each variable below has its own skewness value and its own kurtosis value. Thus, a total of
three standardized skewness coeflicients and three standardized kurtosis coefficients can be calculated from
information in the table below.

Shttp://cnx.org/content /m37335 /latest /figure9.7.PNG /image
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Skewness

and Kurtosis Coefficients

Copy skewness and kurtosis information into the skewness and kurtosis calculator

CHO005TCO09R | CLOO5TCO9R | CW005TCO9R
N Valid 3125 1805 1877
Missing 5197 6517 6445
Skewness -1.129 -.479 -2.197
Std. Error of Skewness) | .044 .058 .056
Kurtosis 1.818 -.412 6.991
Std. Error of Kurtosis .008 115 113
Table 10.1




A c.;':!.\" = s Microsoft Excel
- Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
°\€ o Arial |10 A= I|§/'| = Wrap Text General - :I
=2 Copy = = = o= <0 08| C
s F Format Painter | | B L0 || -] - A EE E i5|| i Merge & Center - ||| $§ ~ % v || %8 3% e
Clipboard (] Font (] Alignment {F] Mumber (]
| F25 - 5|
i#] Copy of Skewness_&_Kurtaosis_Calculator [Read-Only] [Compatibility Made]
A B & D E F G H

1 Students with learning disabilities

2 Variable #1 Variable #2

3 Skewness

4 Std. Error of Skewness

5 #OI0! #OIVio!

6 Variable #1 Variable #2

7 Kurtosis

8 Std. Error of Kurtosis

9 #0I\VVo! #DIV/0!

10

11 Students with Mental Retardation

12 Variable #1 Variable #2

13 Skewness

14 Std. Error of Skewness

15 #OINYO! #DIV/0!

16 Variable #1 Variable #2

17 Kurtosis

18 Std. Error of Kurtosis

19 #OIV0! #DIW/0!

20

21 Students who did not qualif

22 Variable #1 Variable #2

23 Skewness

24 Std. Error of Skewness

25 #OIVo! #DIV/o! I _l

26 Variable #1 Variable #2

27 Kurtosis

28 Std. Error of Kurtosis

29 #OI0! #OIVio!

30

Kl

32 Copy and paste output chart into an Excel File. You can then copy and past the coefficients into the appropriate blocks
33

10.2.2 Step Two:

Compute Descriptive Statistics on the Dependent Variable

* Do so via the ANOVA procedure.

141

* Note. Do not use the ANOVA statistical significance information provided in the output. Use only the

Ms, SDs, and ns.

* The screen shot will occur in the next step (Mean and standard deviation)

10.2.3 Step Three:

Run Nonparametric One-Way ANOVA on Data

* Analyze
* Nonparametric Tests

L6http://cnx.org/content /m37335 /latest /calc. PNG /image
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* k Independent Samples

&i *practice 5P55 database revised.sav [Dataset1] - SP55 Statistics Data Editor

File  Edit “ew Data Transform | Analyze  Graphs  Uilties  Add-ons Windoww  Help
[BE El' hl'* ﬁﬁg Reports ¥ @%‘ is’
|1 : group |1 1] Dezcriptive Statistics 4
group id Tables g | wifsig | el wipig
1 1 Compare Means ¥ 93 100 5
9 1 General Linear Model 4 g2 78 a0
3 1 Generalized Linear Models ¥ aa a1 =]
4 1 Mixed Models ] an a9 =
5 1 Correlats g a1 78 &7
B 1 Begression ’ 93 100 86
7 1 Logiinear ’ 82 78 a0
B 1 Classify g a8 a1 99
g 1 Dimenzion Reduction ¥ a0 g1 a0
10 1 Scale » a1 ri=} a7
1 1 Monparametric Tests 4 @ Chi-Souare... a7
12 1 Forecasting ¥ |E| Binaomial... 23
13 2 Suryvival ¥ Runz... 57
14 2 hultiple Responze 4 @ 1-Sample K-5_.. 58
15 2 @ Miz=ing Value Analysis... M 2 Independent Samples... AF
16 2 hultiple Imputation ¥ K Independent Samples. .. 74
17 2 Quality Cortral 4 2 Relasted Samples.. Fo
13 2 ROC Curve... m K Related Samples... 79
19 2 &79 . . B4 a5 Fi=|
20 2 atall . . 44 45 48
21 2 531 . . a7 GE g5
2 2 562 . . 47 55 a7

* Keep the default of Kruskal-Wallis H checked

Thttp://cnx.org/content/m37335 /latest /figure9.8.PNG /image
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=i *practice SPSS database revised.say [DataSet1] - SPSS Skatistics Data Editor

File Edit “ew Data Transform  Analyze Graphs  Uiities Add-ons  Window  Help

cHA B o0 LERk & A SEE 0 Y|

|1 ©group |1 )
| group | id | age | recodage | wifsig | i ] wipig pc inf cod
1 1 1o 14 4.00 a3 a1 a9 10 7 &}
2 1 111 12 3.00 a0 g2 a1 8 8 7
a3 1 12 15 4.00 90 N 90 10 3 2
4 1 122 g 1.00 73 71 a0 3 4 1
& 1 123 7 1.00 a0 76 a7 =1 7 17
53 1 124 9 2.00 78 75 a0 2 =3 g
7 1 13 13 4.00 g2 78 90 7 4 =3
g 1 133 12 3.00 ag g1 99 7 7 7
= 1 = ° O 1ot for Soveral Independent Samplés ||
10 1 2m g 1.00 7
Test Yariahle List:
il ! 202 B .09 f id = y Performance G (Wech... 5
12 1 203 13 4.00 ol ge of Studerts in = 8
13 1 206 10 200 | & Recoded Age Into C... || "
14 1 208 9 2.00 ‘& Wechsler Full Scale ... B
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22 1 278 13 4.00 12
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x|
26 1 281 13 4.00 B9 =3 g
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28 1 284 14 400 g | Momum 7 8
29 1 285 9 2.00 73 IT— 4 4
30 1 286 12 3.00 82 =3 4
i Continue I [ Cancel ] [ Help
Sl 1 287 10 2.00 34 4 El
32 1 584 10 2.00 75 a0 74 g 9 B
2 1 585 15 4.00 92 N 94 1" 9 g 18

* Test Variable would be your Dependent Variable (e.g., test scores)

* Grouping Variable would be your Independent Variable (categories)

* Define Groups

* Insert the number for your lowest numbered group and then the number for your highest numbered group.

8http://cnx.org/content /m37335 /latest /figure9. 10PNG /image
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< *practice SPSS database revised.sav [DataSet1] - SPSS Statistics Data Editor

File  Edit “iew Data Transform  Analyze  Graphs  Liites Add-ons  Window  Help

sHE F 60 5k A Ad SEHE 00 ¥

|1 Cgraup |1 A
| graup | id | age | recodage | wifsig | wivig wipig pc inf cod
1 1 G54 . . 93 100 86 g 12
2 1 733 . . g2 78 a0 7
3 1 734 . . a8 81 99 7 7
4 1 735 . . a0 9N a0 .
& 1 736 . . a1 78 a7 9 53
53 1 G54 . . 93 100 86 g 12
7 1 733 . . g2 78 a0 7 4
8 1 734 . . a8 81 99 7 7
> 1 s | ' =
10 1 736 |
Test Yariable List:
r Options...

i L 4a f id | i & Performance |G (vWech... S
12 1 5 . ’ ,{I Age of Students in
13 2 108 . . &b Recoded Age Into C... ||
14 2 574 . 1 & iechaler Full Scale ..
15 2 575 ) ) f “erbal 1G Wechsler ..

f Performance 1 (Pict... . . .
16 2 576 ) Grouping Yariable:

& werbal 1 (Informatio... | )y | |gr0up(1 2 |
17 2 577 . - & Performance 2 (Codi... D
18 2 578 . | & verbal 2 (Similartties... 7] | DefineRange... |
19 2 a7y . .| Test Type
20 2 50 Kruskal-wialis H [ median
2 ? 581 |:| Jdonckheere-Terpstra
22 2 582
23 2 27 . | i Ok ” Paste ” Reset ” Cancel ” Help ]
24 2 109 . . 19

Note: Click on view than value labels to find the code for each group.
* Continue

** To obtain the Means and Standard Deviation:
* Click on options

* Highlight Descriptive

* Click Continue

http://cnx.org/content/m37335 /latest /figure9.9.PNG /image
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Eile Edit e Irnn-:r\'n Aty Te Drapiis !.Iltln: Acd-gnes Wbl (==
=S F oAt o M il ERE % e v

1 gwoup 1.0
T group il [ age | recodsge | witsig | wivig wipin pe | inf | cod
1 1 554 . . =3 100 L= B8 12
2 1 733 a2 7e a0 7 4
3 1 734 (==} a1 =l 7 7
& 1 735 20 /: 20 . .
5 1 s =) a1 7B 87 =] =]
B 1 B54 93 100 = 5 =] 12
7 1 733 az 78 =0 7 4
8 1 734 == a1 = 7 7
a 1 735 : Tests for Several SINSHSSITTTISEENS =i
10 1 Foe
Test arinble List
S ion...
1M 1 a0 7~ D— S| & Portormance 10 (necn | | tet o0
1= 1 = : el Age of Stude =i
13 2 109 . ! s Reooded o R
14 2 574 £ wiecnzier Fu e
e = 575 ) ] £ verhed 12 (W [+] ascriptive [ | Guartis:
£ Partarmance
18 2 576 . © | verhed 1IN TS sing Walurs
17 2 577 & Pertarmance | | (%) Eucise cases (astby_test
tead 2 (S
s 2 578 L ver El | () Eepue casas istwizs
12 2 578 . . Tost Type
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25 2 574 53 57 58 =l 1 20
26 2 575 . . 40 45 45 1 1
* OK

10.2.4 Step Four:

Check for Statistical Significance
Numerical sentence is written as: X2= 430.66, p < .001

Test Statistics®P

Performance IQ (Wechsler Performance Intelligence 3)
Chi-Square 430.661

df 1

Asymp. Sig. | .000

Table 10.2

a. Kruskal Wallis Test
b. Grouping Variable: Disability Group Membership

10.2.5 Step Five:

If you have a statistically significant finding in your nonparametric ANOVA, you need to run the appropriate
nonparametric post hocs. Refer to your steps on running the nonparametric independent samples t-test.

20http://enx.org/content /m37335/1atest /figure9.11.PNG /image
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10.2.6 Step Six:

Calculate Nonparametric Independent Samples ¢t -test on Data

v/ Analyze

+/ Nonparametric Tests

v/ 2 Independent Samples

v/ Test Variable would be your Dependent Variable (e.g., test scores)

v/ Grouping Variable would be your dichotomous Independent Variable

/ Define Groups

v/ Group One is No. 1 and Group Two is No. 2 (or whatever numbers you used to identify each group)

Note: Click on view then value lables to find the code for each group

v/ Continue

v/ OK

Note. The above procedure is repeated for each pairwise comparison. Thus, if you have three groups, you
would have three calculations. Correct for inflated error by using the Bonferroni method of adjustment.
Take the number of pairwise comparisons you are calculating and divide .05 by that.

Check for Statistical Significance

1. Go to the Test Statistics Box and look at the cell in the bottom right column to check for statistical
significance.

If you have any value less than .05 then you have statistical significance. Remember to replace the third
zero with a 1, if the value is .000 (i.e., for a sig value of .000, thus it would read .001).

Test Statistics®

Performance 1QQ (Wechsler Performance Intelligence 3)

Mann-Whitney U 6765.500
Wilcoxon W 44166.500
7 -20.752

Asymp. Sig. (2-tailed) | .000

Table 10.3

a. Grouping Variable: Disability Group Membership

To determine how to report the results of these nonparametric followup procedures, see the chapter on
nonparametric independent samples t-test in this book.

10.3 Writing Up Your Nonparamteric ANOVA

So, how do you "write up" your Research Questions and your Results? Schuler W. Huck (2000) in his seminal
book entitled, Reading Statistics and Research, points to the importance of your audience understanding
and making sense of your research in written form. Huck further states:

10.3.1

This book is designed to help people decipher what researchers are trying to communicate in the written or
oral summaries of their investigations. Here, the goal is simply to distill meaning from the words, symbols,
tables, and figures included in the research report. To be competent in this arena, one must not only be
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able to decipher what’s presented but also to "fill in the holes"; this is the case because researchers typically
assume that those receiving the research report are familiar with unmentioned details of the research process
and statistical treatment of data.

A Note from the Editors

Researchers and Professors John Slate and Ana Rojas-LeBouef understand this critical issue, so often ne-
glected or not addressed by other authors and researchers. They point to the importance of doctoral students
"writing up their statistics" in a way that others can understand your reporting and as importantly, inter-
pret the meaning of your significant findings and implications for the preparation and practice of educational
leadership. Slate and LeBouef provide you with a model for "writing up your Nonparametric ANOVA
statistics."

Click here to view: Writing Up Your Nonparametric ANOVA Statistics 2!
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Chapter 11

Standardized Skewness and Standardized
Kurtosis Coefficient Calculator

11.1 Skewness and Kurtosis Calculator

The Standardized Skewness and Kurtosis Coefficient Calculator is to be used with the Book, Calculating
Basic Statistical Procedures in SPSS: A Self-Help and Practical Guide to Preparing Theses,
Dissertations, and Manuscripts authored by Professors John R. Slate and Ana Rojas-LeBouef.

Do not try to OPEN the file from here. DOWNLOAD the Excel file to your desktop,
where you can use the Calculator to create your Skewness and Kurtosis coefficients.

Click here to download the Skewness and Kurtosis Excel file to your desktop.?

LThis content is available online at <http://cnx.org/content/m37347,/1.3/>.

2See the file at
<http://cnx.org/content /m37347/latest /Standardized _Skewness_and_Standardized _Kurtosis_ Coefficient _Calculator.xls>
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Chapter 12

Resources: Calculating Basic Statisictics
in SPSS

This chapter is part of a larger Collection (Book) and is available at: Calculating Basic Statistical Procedures
in SPSS: A Self-Help and Practical Guide to Preparing Theses, Dissertations, and Manuscripts 2

NOTE: Slate and LeBouef have written a "companion book" which is available at: Preparing and
Presenting Your Statistical Findings: Model Write Ups 3

NOTE: These Recommended Resources have been peer-reviewed, accepted, and endorsed by the
National Council of Professors of Educational Administration (NCPEA) as a significant contribution
to the scholarship and practice of education administration. Formatted and edited in Connexions
by Theodore Creighton and Brad Bizzell, Virginia Tech, Janet Tareilo, Stephen F. Austin State
University, and Thomas Kersten, Roosevelt University.

12.1 Recommended Resources

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence
Erbaum

Hyperstats Online Statistics Textbook. (n.d.) Retrieved from http://davidmlane.com /hyperstat /4

Kurtosis. (n.d.). Definition. Retrieved from http://www.statistics.com/index.php?page=glossary&term _id=326°

Kurtosis. (n.d.). Definition of normality. Retrieved from http://www.statsoft.com/textbook/basic-
statistics/#Descriptive%20statisticsh®

Onwuegbuzie, A. J., & Daniel, L. G. (2002). Uses and misuses of the correlation coefficient. Research in
the Schools, 9(1), 73-90.

L This content is available online at <http://cnx.org/content/m37336/1.3/>.
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Shttp://www.statsoft.com/textbook/basic-statistics/#Descriptive%20statisticsb
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Theses, Dissertations, and Manuscripts

Calculating Basic Statistical Procedures in SPSS: A Self-Help and Practical Guide to Preparing Theses,
Dissertations, and Manuscripts, is authored by John R. Slate and Ana Rojas-LeBouef from Sam Houston
State University. This book is written to assist graduate students and faculty members, as well as undergrad-
uate students, in their use of the Statistical Package of the Social Sciences-PC (SPSS-PC) versions 15-19.
Specifically, we have generated a set of steps and screenshots to depict each important step in conducting
basic statistical analyses. We believe that this book supplements existing statistical texts in which readers
are informed about the statistical underpinnings of basic statistical procedures and in which definitions of
terms are provided. Accordingly, other than providing a few basic definitions, we assume that dissertation
chairs/thesis directors, students, and/or faculty will obtain their own definition of terms. We hope you find
this set of steps and screenshots to be helpful as you use SPSS-PC in conducting basic statistical analyses.

About Connexions

Since 1999, Connexions has been pioneering a global system where anyone can create course materials and
make them fully accessible and easily reusable free of charge. We are a Web-based authoring, teaching and
learning environment open to anyone interested in education, including students, teachers, professors and
lifelong learners. We connect ideas and facilitate educational communities.

Connexions’s modular, interactive courses are in use worldwide by universities, community colleges, K-12
schools, distance learners, and lifelong learners. Connexions materials are in many languages, including
English, Spanish, Chinese, Japanese, Italian, Vietnamese, French, Portuguese, and Thai. Connexions is part
of an exciting new information distribution system that allows for Print on Demand Books. Connexions
has partnered with innovative on-demand publisher QOOP to accelerate the delivery of printed course
materials and textbooks into classrooms worldwide at lower prices than traditional academic publishers.



